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NO MORE DIAPER RASH 


that ACID MANTLE’ 
IS SURE 


Baby's sensitive skin is well protected by the use of 
ACID MANTLE-CREME or LOTION—pH 4.2. | instantly 
restores normal acidity to the skin which has been made alkaline, 
due to contact with urine. It thus prevents diaper rash. 
AVAILABLE: Creme in 4 oz. plastic jar, Lotion in 4 oz. plastic 
squeeze bottle. Active ingredient aluminum acetate. 


For Atopic Dermatitis in Infants and Children: 


KOLPIX: CREME 


Light gray, non-greasy, non-staining water washable 
creme base. Tars are highly effective as a local remedy 
for atopic dermatitis in infants and children. 


- Urbach, F., and Jacobson, C.: In Pediatric Dermatology, 
Pediatric Clinics of North America, Philadelphia & London, 
W. B. Saunders Co., August 1956, p. 619. 
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Carnation! 


CARNALAC is a standard Carnation Evaporated Milk formula, as 
usually specified—in convenient, ready-prepared form. The mother 
just adds water. For complete nutritional information and useful 
service material, just ask your Carnation representative. 
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| 
NEW CARNALAC FOR 
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2.8%; carbohydrate 7.1%; 3.2% fat; 400 [merges 
1.U. Vitamin D per quart; 20 calories per oz. ‘ ' 
The carbohydrate of CARNALAC diluted 1:1 
consists of 4.9% lactose from the milk, plus 
2.2% added maltose-dextrin syrup (approx- 
imately 2 parts maltose, 1 part dextrins). 
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QUARTERLY CUMULATIVE 
INDEX MEDICUS 


YOUR GUIDE TO MEDICAL LITERATURE 


Divided into sections, one devoted to books and the other 
to periodical literature, the QUARTERLY CUMULATIVE 
INDEX MEDICUS contains a list of current publications 
alphabetized as to authors and subjects. The exact 
bibliographic reference is given under the author with 
titles in the original language, while titles under subjects 
are all in English. The index also includes a listing of 


journals, addresses and publishers. 


LISTED BY AUTHORS AND SUBJECTS 


The QUARTERLY CUMULATIVE INDEX MEDICUS 
appears twice a year; volumes are cloth bound and cover 
periodicals for six months as indicated on the publication. 
These two volumes will be a convenient and inclusive 
reference for current medical literature. Invaluable for 
practitioners, specialists, teachers, editors, writers, in- 


vestigators, students and libraries. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 
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the unique nitrofurans eliminate 


problem pathogen 


problem pathogen: Staphylococcus aureus 
“The ability of this organism to adjust to its antibiotic environment 
is one of the major problems in medicine today.”* 


FURACIN CASE REPORT : STAPHYLOCOCCAL OSTEOMYELITIS 


Severe compound fracture of right foot led to a large, 
open ulcerated wound on the sole, with tarsal bones 
exposed and necrotic. Despite extensive debridement, 
removal of necrotic bone and attempted closure with 
a pedicle flap, the wound failed to heal and developed 
considerable purulent drainage. 


Culture of pus revealed Staphylococcus aureus, re- 
sistant to all antibiotics tested, but sensitive to 
FuRACIN. Daily irrigation was instituted, employing 
1 part of FURACIN Solution to 4 parts normal saline. 
Depths of the wound were reached with a long #20 
needle on a 20 cc. syringe. 


Purulent drainage decreased considerably within a 
few days, stopped completely after 2 weeks of irriga- 
tion with FURACIN Solution. The open space beneath 
the pedicle flap gradually filled with healthy granula- 
tion tissue, and 6 weeks after institution of FURACIN 
treatment, healing was complete. 


In clinical use for more than 12 years and today one of the most widely prescribed 
topical antibacterials, FURACIN—like other nitrofurans—remains effective against 
pathogens which have developed, or are prone to develop, resistance to antibiotics. 


The 


Products of 
Eaton Research 


FURACINA.. 


Available as Soluble Dressing, Soluble Powder, or 
Solution. Also in Vaginal and Urethral Suppositories 
and in special formulations for eye, ear and nose. 
*Koch, R., and Donnell, G.; California Med. 87:313, 1957. 
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A scientifically formulated 
flexible formula 
exclusively for infants 


The first product in the evaporated milk field to offer 
these advantages: 


@ Total butterfat replacement with an optimum amount 
of essential linoleic acid 
= Complete requirements of all needed vitamins 
@ Added iron 


@ The cleanliness of Grade A milk 


Now with Varamel plus carbohydrate 
you can provide Optimum Nutrition* 


THE BAKER LABORATORIES, INC. 


Makers of Baker's Modified Milk * Cleveland 3, Ohio 


*supplying the normal dietary requirements plus a reserve for stress situations. 
1. Hansen, A.E., et al. J. Nutrition 66 345 (1958) 2. Hansen, A.E. et al. Ibid p. 565 
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CURRENT PUBLICATIONS 


Quarterly 
Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 
practitioners, specialists, teachers, 
editors, writers, investigators, stu- 
dents and libraries. 
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for many of your patients 
extra nourishment is a basic need 


From pediatrics to geriatrics Ovaltine 
provides a rich source of the vitamins, 
minerals and other essential food elements 
required for the maintenance of a good 
nutritional state. 


Ovaltine is a nourishing, well-tolerated 
beverage combining natural blandness 
with good taste. It produces a soothing and 
relaxing effect for the tense and nervous 
patient, particularly when taken at bedtime. 


It is ideal where stimulating beverages 
should be avoided . . . ideal as nutritional 
fortification for patients on bland diets. . . 


and also to help maintain a satisfactory 
nutritional level during physiologic stress, 
Three servings of Ovaltine and milk provide: 


13 Minerals 
including Calcium,* 


12 Vitamins 
*Vitamin A....... 4000 1.U. 
*VitaminD....... 420 1.U. Phosphorus and Iron.* 
*Ascorbic acid... . CARBOHYDRATE... 65 Gm. 
*Thiamine tae *PROTEIN 32 Gm. 
*Riboflavin....... 2: FAT 
Pyridoxine....... 0. . *Nutrients for which daily die- 
Vitamin By...... 5. tary allowances are recom- 
Pantothenic acid mended by the National 
Research Council. 
A jar of Ovaitine will be 
sent for your personal use 
on request. 


| V | t ] nN e for extra nourishment 


The Wander Company, Villa Park, Ill. 
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URINARY 
INCONTINENCE 


Both Infant and 


D Y 
CHLORIDE 


METHYL BENZETHONIUM CHLORIDE 0.1% 


OINTMENT 


ANTI-BACTERIAL 
WATER-MISCIBLE 
NON-IRRITATING 


7 yeats experience 


IN THE TREATMENT AND PREVENTIO 
AMMONIACAL 


LITERATURE AND 
SAMPLES ON REG 


PHARMACEUTICAL "HOMEMAKERS 


380 SECOND AVE., NEW YORK 10, W. Y., TORONTO, ON 


HOMEMAKERS PRODUCTS DIV., & 
1450 BROADWAY, . ¥. 


one of baby’s 
Sirst solid foods 


is tasty Junket’rennet- 
cuslard...supplies all the 
nutrients of milk and is 
more readily assimilable. 


Sunket 


RENNET POWDER 


makes fresh milk into 
rennet-custards 
—7 tempting flavors 


“JUNKET" Reg. U.S. Pat. Off. for ren 
and other food products mfd. by Salada-Shirrif. aes Inc. 


WHAT WE KNOW ABOUT ALLERGY 

by Louis Tuft, 12 pages, 15 cents 

HOUSE DUST ALLERGY 

by Karl D. Figley, 8 pages, 15 cents 

FOOD ALLERGY 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
SKIN ALLERGY 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
ASTHMA AND HAY FEVER 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
RAGWEED AND HAY FEVER 

by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10 Illinois 


| 
| 
» interest 10 | 
Zp 
THE MENACE OF ALLERGIES 
if 
Va 
pound jars Zp | 


: Children—! teaspoon 
or four times daily. Infants under | 
—\ to 6 teaspoonful, three or fou 
times a day. 


supplied in 4 of., pint and gallon bottles 


PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, 
INDIANAPOUS 6, INDIANA 


£ j wh Novahistine Elixir combines the a 
1S nose mimetic decongestive effect 
dont Each Scc.t tains: 


FOR PREVENTION OR MODIFICATION OF 


SPECIFY 


GAMULIN* 


Passive immunity to measles, for at least three weeks, is usually pro- 
vided by a preventive dose of Gamulin (0.1 cc. per pound body weight) 
administered within six days after exposure. A smaller dose (0.02 cc. per 
pound) modifies the attack of measies—shortens the duration of acute 
illness and tends to prevent complications such as pneumonia, otitis 
media, and encephalitis. 


Specify Gamulin for measles prophylaxis and for any other condition in 
which gamma globulin is indicated: prevention or modification of infec- 
tious hepatitis and poliomyelitis, as well as therapy in conditions related 
to serum gamma globulin deficiency. 


In Gamulin, the major antibody-containing fraction of plasma is sepa- 
rated from other proteins by critically-controlled procedures which 
result in a gamma globulin concentration approximately 25 times that 
of normal human plasma. 


Gamulin is supplied in 2 cc. and 10 cc. vials. 


PITMAN-MOORE COMPANY 


a leader in biological research and one of the world’s 
major producers of biologicals 
* Trademark for Poliomyelitis Immune G (PM CO. Bio, 172) 
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Isolation of Enteropathogenic Escherichia Coli from 
Mothers and Newborn Infants 


MERLIN L. COOPER, M.D.; HELEN M. KELLER, M.S.; EDWARD W. WALTERS, M.S.; JOHN C. PARTIN, B.5., 


and DONALD E. BOYE, Cincinnati 


With the Assistance of Evelyn W. Perry, A.B.; Jacqueline J. Partin, B.S.; George Nagao, A.B., and 


Charles Neilson, B.S. 


Studies by various investigators of in- 
fants from whom enteropathogenic Escher- 
ichia coli (EPEC) were isolated reveal that 
many infants were in the first weeks of 
life and that the majority had an associated 
diarrhea. Cathie and MacFarlane? (1951) 
studied 264 cases of infantile diarrhea and 
found E. coli O111:By in stool cultures of 
16.7% in each of the first two months of 
life. Shanks and Studzinski® (1952) stud- 
ied 158 infants with diarrhea, culturing 
stools for E. coli O55:Bs; and O111:B,, 
and found these serotypes in 25.0% of in- 
fants under 4 weeks of age. Thomson, 
Watkins, and Gray* (1956) searched for 
E. coli O26:Be, 0O55:Bs, and O111:B,y in 
a group of infants, 77.0% of whom were 
in the first three months of life, and they 
found 20 infants (18.0%) harboring one 
In 8 of these 20 in- 
diarrhea. 


of these three types. 
fants there was an 
Curtin and Clifford* (1956), in a study 
to determine the incidence of E.coli 
026 :Bs, O55:Bs, O111:By, and O127:B, 
among neonatal patients, detected 2 of 91 in- 
fants in the first week of life excreting Types 
O26:Be and O55:Bs, respectively. These 
two infants did not have diarrhea at the 
s Submitted for publication July 29, 1958. 

The Children’s Hospital Research Foundation and 
the Department of Pediatrics, University of Cin- 
cinnati College of Medicine. 


associated 


time stool was obtained for culture. Cooper, 
Keller, and Walters® (1957) studied 169 
infant patients, the majority with diarrhea, 
from whom one of nine serotypes of EPEC 
were isolated, and found that 43.85% were 
in their first three months of life. A recent 
review of these infants 
according to their ages by weeks reveals that 
in the first, second, third, and fourth weeks 
of age, there were four, six, six, and five 
infants, respectively, all but one with diar- 
rhea. In the second, third, fourth, fifth, 
sixth, and seventh months of life there were 
23, 27, 18, 16, 7, and 5 infants, respectively, 
and all but 6 had diarrhea. 


and classification 


Since the source of infection of 
infants is usually unknown, except in insti- 
tutional epidemics, and since a significant 
number of cases of diarrhea associated with 
the presence of EPEC occur early in life 
when the infants have limited opportunity 
for exposure, the question arises regarding 
the source of infection in their immediate 
environment. We wondered whether moth- 
ers, who are usually in closest contact with 
the infants, might be the sources of infec- 
perhaps as asymptomatic intestinal 


young 


tion, 


carriers. Our previous experience, as well 
as that of others, has shown that an occa- 
sional adult harbors EPEC in the intestinal 
tract without evidence of infection, espe- 
cially in epidemics of diarrhea in infants, 
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where personnel in contact with the patients 
are detected as asymptomatic carriers of 
the same serotype. Studies by McNaught 
and Stevenson ® (1953) of adults with diar- 
rhea in which they cultured for six sero- 
types of EPEC showed three types as the 
apparent etiologic agent in 15 adults. In 
our study? (1955) of a hospital epidemic 
in which E. coli 0127:Bs was detected as 
the etiologic agent, 82 persons on the in- 
volved infants’ ward were cultured and one 
nurse was found to be an asymptomatic 
intestinal carrier. 

A review of the literature reveals that 
EPEC have been isolated from stool cul- 
tures of a few mothers of young infants. 
Taylor, Powell, and Wright * (1949) report 
the detection of E. coli O111:B, in cultures 
of stools from three mothers, two of whom 
had young infants with diarrhea, from 
whose stool cultures the same serotype was 
isolated. Stevenson® (1952) reports the 
detection of E. coli O111:B, in stool cul- 
tures of 4 among 44 apparently healthy 
mothers, whose infants, aged 6 days, 9 days, 


3 months, and 6 months, had diarrhea and 
stool cultures positive for E. coli O111 :By. 


Thomson, Watkins, and Gray* (1956) 
studied 17 family contacts of 20 young in- 
fants from whom EPEC were isolated. 
Eight of the twenty infants had diarrhea, 
and 5 of the 17 family contacts, including 
3 mothers, were found to be excreting the 
same serotypes as were the infants. These 
data indicate that EPEC may not only act 
as the etiologic agent in an occasional adult 
with diarrhea but may also parasitize the 
intestinal tract of an occasional adult who 
is in contact with infants with acute diar- 
rhea. Since our review of the literature 
did not reveal information regarding the 
possible role of mothers as sources of in- 
fection for their newborn infants at the 
time of birth, we planned a study during 
the summer of 1957 to determine whether 
a group of mothers harbored EPEC at 
the time of the birth of their infants and 
whether the newborn infants acquired the 
same serotypes during their first four days 
of life. 
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While we were compiling the data accu- 
mulated in this study, our attention was 
called to a report by Ocklitz and Schmidt '° 
(1955), in Germany, in which cultures of 
the “last stool before birth” revealed that 
7.0% of mothers were harboring EPEC and 
cultures of the “first stool after birth” re- 
vealed that 14.0% of mothers were harbor- 
ing these micro-organisms. A more recent 
publication by Ocklitz and Schmidt ™ 
(1957), which appeared after our study was 
completed, contains preliminary results from 
the bacteriological study of stools from 111 
mothers and their newborn babies. The 
specimens were obtained from “women 
coming for consultation to the antenatal 
clinics” and from the newborn babies and 
were cultured for E. coli O25 :L);, O26 :Bg, 
O55:Bs, and O111:B,. In five cases EPEC 
were found in the stools of mothers alone 
and in three cases, in the infant only. “The 
coincidence of positive results in mother 
and baby was less often seen.” In one case 
the same E. coli serotype was found in the 
mother’s stool on the last day before her 
admission to the clinic and, after delivery, 
in the rectal swab of the newborn infant. 

With the cooperation of Dr. Stanley T. 
Garber, of the Obstetrical Service, and Dr. 
James M. Sutherland, of the Newborn 
Service, of the Cincinnati General Hospital, 
mothers were studied during June, July, and 
August, 1957, by obtaining vaginal and 
rectal swabs shortly before and_ shortly 
after delivery and two additional rectal 
swabs during the three days following de- 
livery. The newborn infants of these moth- 
ers were studied by obtaining three 
nasopharyngeal and three rectal swabs dur- 
ing the first four days of life. All the 
swabs were cultured and studied for the 
presence of 11 serotypes of EPEC reported 
by Edwards and Ewing ® (1955) and by 
Ewing, Tatum, and Davis ™ (1957) in 
association with epidemic and sporadic cases 
of diarrhea among infants. Follow-up stud- 
ies, with the cooperation of Dr. Carl S. 
Wilzbach, Cincinnati Health Commissioner, 
and Miss Catherine E. Ludlow, Director of 
Nurses of the Cincinnati Health Depart- 
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ment, entailed weekly visits by nurses to 
the homes of “positive” * families during 
the first three months in the lives of the 
infants, at which times rectal swabs were 
obtained from mothers and infants for cul- 
ture, together with information regarding 
diarrhea. Follow-up studies of “negative” 7 
families entailed obtaining rectal swabs 
from mothers and infants when the infants 
visited pediatric clinics at 6 weeks of age 
for pediatric evaluation or at any other 
time that diarrhea might occur during their 
first three months of life. 


Methods 


Rectal and vaginal specimens were obtained on 
swabs which were placed immediately in test tubes 
containing 2.0 ml. of sterile buffered glycerin pre- 
servative solution.* If more swabs were obtained 
during one day than could be cultured that day they 
were stored temporarily at —20 C. Rectal swabs 
were cultured on 2 Petri dishes each of Sorbitol 
Agar (Difco) and MacConkey Agar (Difco) and 
1 Petri dish of blood agar prepared with Trypticase 
Soy Agar (Baltimore Biological Laboratory) plus 
5.0% fresh defibrinated rabbit blood, after which 
the swab was placed in Tetrathionate Broth Base 
(Difco). After incubation the latter was subcul- 
tured onto one Petri dish containing Brilliant Green 
Agar (Difco) to detect salmonellae. However, 
since salmonellae were not detected during the first 
two months of this study, further search for these 
micro-organisms was discontinued. Vaginal swabs 
were cultured in the same way as were the rectal 
swabs, except that Tetrathionate Broth and Bril- 
Additional de- 
previous 


liant Green Agar were not used. 
tailed methods are described in our 
publications ** (1957, 1955). 

All rectal swabs from personnel and from per- 
sons with diarrhea or a recent history of diarrhea 
were cultured for salmonellae and shigellae in ad- 
dition to EPEC, as outlined in an earlier publica- 
tion® (1957). 

The methods for preparation and use of the 
nasopharyngeal swabs are found in a publication by 
two of us concerning severe staphylococcal in- 
fections in young children” (1958). In the present 
study rabbit blood was not added to Trypticase 


*“Positive” family indicates a case in which 
enteropathogenic E. coli was detected in rectal 
swab cultures of either mother or infant or both 
at the time of birth of the infant. 

+ “Negative” family indicates a case in which 
enteropathogenic FE. coli was detected in rectal 
swab cultures of mother or infant at the time of 
the birth of the infant 
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Soy Broth (Baltimore Biological Laboratory), 
since we were primarily interested in detecting 
E. coli, which do not require blood for growth. 
After incubation overnight this culture was studied 
in the same way as were cultures of rectal swabs, 
except that the swab was not placed in Tetra- 
thionate Broth. 

Isolation and Serologic Identification of En- 
teropathogenic E. Coli—If possible, at lease six 
colonies with coliform characteristics or with dif- 
ferent colonial characteristics were picked from 
each of five Petri-dish cultures and tested directly 
by macroscopic slide agglutination with polyvalent 
E. coli antiserum prepared in our laboratory, This 
antiserum was prepared in the same way as de- 
scribed previously,® except that 11 rather than 9 
serotypes of EPEC were used. These 11 serotypes 
were E. coli 026:Be, O55:Bs, O86:Br, O111:B,, 
0112a,0112b:Bu, O112a,0112c:Bu, O119:Bu, 
0125 :Bius, O126:By, O127:Bs, and O128:Bu. If 
agglutination occurred with the polyvalent anti- 
serum, the same colony was picked to a Sorbitol 
Iron Agar (Difco) slant and a Triple Sugar Iron 
Agar (Baltimore Biological Laboratory) slant, with 
After incuba- 
tion overnight the cultures in the Sorbitol Iron 
Agar which did not give evidence of the produc- 
tion of hydrogen sulfide and which did show the 
typical coliform reactions in the matching Triple 
Sugar Iron Agar culture were tested for macro- 
scopic slide agglutination with our polyvalent E. 
coli antiserum. If prompt agglutination occurred 
additional serologic studies, similar to those re- 
ported by us previously,’ were made to determine 
whether the culture was one of the 11 serotypes 
used in preparation of the polyvalent antiserum. 


both surface and stab inoculations. 


Results 
Detection of Enteropathogenic E. Coli 
Among Mothers and Infants in Hospital. 
setween June 8 and Sept. 1, 1957, vaginal 
and rectal swabs were obtained from 361 
mothers while in the Cincinnati General 
Hospital for the birth of their infants and 
nasopharyngeal and rectal swabs were ob- 


Taste 1.—Detection of Enteropathogenic E. Coli 
Among Mothers and Their Infants 


Enteropathogenic E. Coli 


No, — 


Studied Mothers and/or Infants Totals 
Mothers 18 27 0 1 -- (12.7%) 
Infants 18* 3 ae 23 (6.5%) 


68 (9.6%) 


0 
Totals 36 


* Same serotypes as detected in mothers. 
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tained from 355 of these newborn infants 
(Table 1). EPEC were isolated from 46 
(12.7%) of the mothers and 23 (6.5%) of 
the infants. Eighteen of the positive in- 
fants harbored the same serotypes as did 
their mothers. 

Initial Detection of Enteropathogenic E. 
Coli in Mothers in Hospital —Cultures of 
rectal swabs obtained just before and just 
after delivery and on the first and second 
day after delivery facilitated the initial 
detection of EPEC in 56.5%, 73.9%, and 
91.3% (Table 2) of the mothers found to 


Taste 2—Time of Initial Detection of 
Enteropathogenic F.. Coli in Cultures from 
Forty-Six Mothers 


Ist 
Positive 
Culture 


Vaginal 
Swabs Rectal Swabs 
At delivery 
Before 
After 
After delivery 
1 Day 
2 Days 
3 Days 
4 Days 


16 (34.8%) \ 


56.5%) | 
10 (21.7%) | ‘ 


73.9%) = 
rv @1.3%) 
8 (17.4%) 

8 (174%) 
6.45%) 
1( 2.2%) 


Total no. 46 
mothers 


be harboring the micro-organisms in their 
intestinal tracts. Rectal swabs on the third 
day after delivery resulted in the initial 
The 


same serotypes were isolated from rectal 


detection of three additional mothers. 


swabs obtained from seven mothers just 
before and just after delivery. Vaginal 
swabs obtained from two mothers just be- 
fore delivery and from one mother just 
after delivery were positive for EPEC. 
The serotypes isolated from the 46 moth- 
ers and the frequency of their isolation are 
shown in Table 3, where it is seen that 
serotypes associated with sporadic and epi- 
demic cases of diarrhea in infants were 
isolated from 23 (50.0%) of the 46 moth- 
ers. The remainder of the mothers were 
harboring serotypes known to be associated 
so far only with sporadic cases of diarrhea. 
E. coli 0125 :By; and O112ab:B,, were iso- 


lated most frequently. 
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TaBLe 3.—Enteropathogenic E. Coli from Mothers 


Mothers Infants Totals 
Oll2ab:B,, 
0125:B is 
0127:B.* 
O126:B 
O1L:B 
O55:B 
O86:B; 
0128:B 
026:B.* 
Ol12ac:B 
O119:B 


Sl 
nw 


Totals 


* Serotypes associated with epidemic and sporadic cases of 
diarrhea in infants. The remaining serotypes associated with 
sporadic cases of diarrhea. 

Initial Detection of Enteropathogenic E 
Coli in Infants in Hospital—Cultures of 
rectal and nasopharyngeal swabs from 355 
newborn infants revealed that 23 (6.5% ) 


were harboring EPEC in their intestinal 
tracts and that 3 of the 23 harbored EPEC 
in the nasopharynx. These infants acquired 
EPEC very early in life since 9 (39.1%) 
of the 23 infants were detected initially by 


cultures of rectal swabs obtained on the 
second day of life, 8 (34.8%) on the third 
day of life, and 5 (21.7%) on the fourth 
day of life (Table 4). 

The serotypes isolated from the 23 in- 
fants and the frequency of their isolation 
are shown in Table 3, where it is seen that 
11 (47.8%) harbored serotypes associated 
with epidemic and sporadic diarrhea in in- 
fants; the other 12 
associated with sporadic cases, and serotype 


harbored serotypes 


Oll2ab:Bis was isolated most frequently. 


TaBLe 4.—Time of Initial Detection of 
Enteropathogenic E. Coli in Cultures from 
Twenty-Three Newborn Infants 


First 
Positive 
Culture 


Nasophar- 
yngeal 
Swabs Rectal Swabs 


Days after birth 


Total no. 
infants 
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and Thew Infants 
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2d 1 8(94.8%) } (05.6%) 
3d 1 5 (21.7%) 
4th 1 (4.3%) 
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TasLe 5.—Relation of Initial Isolations of Same 
Serotype of Enteropathogenic E. Coli from Rectal 
Swab Cultures of Eighteen Mothers and Their 

Newborn Infants 


Infants 
Initial Isolations 


Mothers Days After Birth 
Isolations No. 2 3 7 


At delivery 
Before 
After 
After delivery 
1 day 
2 days 
Totals 6 


Same Serotypes Isolated from Mothers 
and Infants——The time of the initial isola- 
tion of the same serotypes from cultures 
of rectal swabs from 18 mothers and their 
infants (Table 5) shows that EPEC were 
detected in 11 mothers shortly before and 
shortly after delivery and in 9 of their 
infants on the first and second days after 
birth. In addition, EPEC were isolated 
from the remaining seven mothers and from 
four of their infants on the first and second 
days after delivery. 

Influence of Multiple Rectal Swab Cul- 
tures on Detection of Enteropathogenic E. 
Coli.—Thirty-three (71.79%) of the forty- 
six mothers and seventeen (73.9%) of the 
twenty-three infants with rectal swabs posi- 
tive for EPEC were detected with the first 
culture while in the hospital at the time 
of the birth of the infants. Obtaining a 
second rectal swab facilitated detection of 
an additional 11 (23.9%) of the positive 
mothers and 5 (21.7%) of the positive 
infants. A third rectal swab resulted in the 
detection of two additional positive mothers 
(4.3%) and one positive infant (4.3%). 
Securing more than three rectal swabs on 
any one mother or infant did not increase 
the number of positive persons while in the 
hospital. 

Study of Personnel.—Rectal swab cul- 
tures from 114 personnel were studied for 
the presence of shigellae, salmonellae, and 
EPEC. These persons had contact with 
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mothers or infants in the delivery rooms, 
nurseries, and wards or worked in these 
areas, and they included physicians, regis- 
tered nurses, student nurses, ward helpers, 
ward clerks, and the medical students and 
laboratory technicians who assisted in these 
studies. E. coli 055:B; and O111:B, were 
isolated from two student nurses who were 
then removed from the service. Salmonellae 
and shigellae were not detected in any of 
these personnel. 

Postdismissal Studies of Mothers “Posi- 
tive” in Hospital—During the first three 
months post partum EPEC were isolated 
from rectal swabs from 13 of 38 mothers, 
11 of whom were still harboring the same 
serotypes as had been isolated when they 
were in the hospital for the birth of their 
babies. Two of these mothers had lost the 
serotypes detected at the time of the birth 
of their infants and had acquired a new 
serotype. Seven mothers harbored the same 
serotypes as did their infants postdismissal. 

Postdismissal Studies of 21 Mothers 
“Negative” in Hospital—EPEC were not 
isolated from these mothers while they were 
in the hospital for the birth of their infants. 
E. coli 055:Bs was isolated from the rectal 
swab of only one of the newborn infants. 
During the first three months at home 
EPEC were isolated from cultures of rectal 
swabs of four of these mothers: two moth- 
ers and infants harbored the same serotypes, 
a third mother and infant harbored different 
serotypes, and the fourth mother, harboring 
O55:Bs, was the mother of the infant who 
had harbored FE. coli O55:Bs shortly after 
birth. 

Postdismissal Studies of Infants “ Posi- 
tive” in Hospital—During the first three 
months in the lives of these infants rectal 
swabs were obtained from 18 from whom 
EPEC had been isolated shortly after birth 
in the hospital. EPEC were isolated from 
10 of these infants, 8 of whom were still 
harboring the same serotypes detected while 
they were in the hospital. The other two 
infants had lost the serotypes harbored by 
them in the hospital, and each had acquired 
a new serotype. Seven of these infants 
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harbored the same serotypes as did their 
mothers pestdismissal. 

Postdismissal Studies of 63 Infants 
“Negative” in Hospital—EPEC had been 
isolated from 23 of the mothers of these 
infants (while they were in the hospital 
for the birth of these infants); however, 
all rectal swab cultures of their newborn 
infants had been negative during their first 
four days of life in the hospital. During 
the first three months at home EPEC were 
isolated from cultures of rectal swabs from 
18 (26.6%) of these 63 infants. The same 
serotypes had been acquired by 4 of these 
18 infants as had been harbored by their 
mothers at the time of the birth of these 
infants, while three additional infants and 
their mothers harbored the same serotypes 
postdismissal. 

Incidence of Diarrhea in Relation to Si- 
multaneous Positive Rectal Swab Cultures. 

In the hospital at the time of the birth 
of the infants diarrhea occurred in only 1 
of 46 mothers and 1 of 23 infants ( Table 6) 
in association with the simultaneous detec- 


tion of EPEC in cultures of rectal swabs. 
During the first three months at home, 
follow-up studies were made on 18 infants 
who had been “positive” and on 63 infants 
who had been “negative” during their first 
four days of life in the hospital. Among 


TaBLe 6.—ZIncidence of Diarrhea in Relation to 
Simultaneous Detection of Enteropathogenic 
E. Coli While in the Hospital and During 


Diarrhea 
Total ——— 
No. Positive 
Culture 


Pres- Positive 


opathogenic 
Culture Studied Present 


E. Coli ent 


Positive 
Mothers 46 
Infants 23 

Negative 
Mothers 315 


Infants 332 


Totals 716 «10 


* Mothers positive in hospital. 
¢ Shigella sonnei isolated from one infant. 
¢ E. Coli 055:B, and 8. sonnei isolated from one infant. 
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the 18 infants previously “positive,” diar- 
rhea occurred in 1, and among the 63 
infants previously “negative,” diarrhea oc- 
curred in 29. A review of our studies on 
the mothers of the 63 infants at the time 
of hospitalization showed that 23 of these 
mothers had harbored EPEC at that time. 
Only one infant of the 23 “positive” moth- 
ers developed diarrhea during the first 
three months at home, the rectal swab 
culture was negative at the time of diarrhea, 
while 28 infants of the 40 “negative” moth- 
ers developed diarrhea during their first 
three months at home, and EPEC were cul- 
tured from rectal swabs of 11 of these 28 
infants. Salmonellae were not isolated from 
any of these mothers or infants with diar- 
rhea. Shigella sonnei was isolated from 
two of the infants with diarrhea, in one 
infant in conjunction with the isolation of 
E. coli O55 :Bs. 

The low incidence of diarrhea and ab- 
sence of EPEC in infants born of “positive” 
mothers (2 of 41 infants), the high inci- 
dence of diarrhea among infants of “nega- 
tive’ mothers (28 of 40 infants), and the 
associated presence of EPEC in cultures of 
rectal swabs of 11 of these 28 infants im- 
plies the possibility that “positive” mothers 
may transmit passively to their infants 
specific antibodies which may protect some 
infants during the first few weeks of life. 

Study of Additional Infants and Mothers. 

An additional 31 infants who were born 
in the hospital during the first three months 
of this study and five of their mothers, all 
of whom were not cultured at that time, 
were studied after they returned to their 
homes, because 29 of the infants developed 
diarrhea. EPEC were isolated from 8 of 
these 29 infants and Shigella sonnei, from 
two other infants. Three mothers were har- 
boring the same serotypes as were their 
infants. Salmonellae were not isolated from 
any of these infants and mothers. 

Study of Siblings.—Rectal swab cultures 
of 15 siblings of eight infants from whom 
EPEC had been isolated while in the hos- 
pital or subsequently at home revealed that 
5 of the 15 were harboring these micro- 
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organisms, 4 with the same serotype as was 
isolated from the newborn infant, and 1 
with a serotype different from that harbored 
by the newborn infant but the same as that 
carried by the mother. Three of the five 
siblings harboring EPEC had diarrhea. 

Study of Mothers of 19 “Positive” Pa- 
tients in Children’s Hospital—During the 
period of this study an attempt was made 
to obtain rectal swabs from mothers of 
infant. patients in the Children’s Hospital 
from whom EPEC were isolated. These 
micro-organisms were isolated from 5 of 
19 mothers, 4 of whom were harboring the 
same serotypes as were their infants. E. 
coli O55:B; was isolated from three of 
these four mothers and their infants and 
O126:By,, from the fourth mother and her 
infant. E. coli 055:B; was isolated most 
frequently, from 5 of the 19 infants and 
three of the five mothers. Shigella sonnei 
was isolated from the grandmother of one 
infant found to be harboring two serotypes, 
E. coli O86:B; and O125:By5. The grand- 
mother had diarrhea. 

Incidence of Multiple and/or Successive 
Tsolations of Serotypes of Enteropathogenic 
E. Coli—During the period of this study 
more than one sterotype was isolated from 
six mothers and four infants (Table 7). 
Cultures of rectal swabs from mothers, 


FE. Coli from Mothers and Their 


In Hospital 
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TABLE 7.—Successive and/or Multiple Isolations of Serotypes of Enteropathogenic 


Infants During First Three Months 


taken after their return home from the hos- 
pital after accouchement, revealed, first, 
that two mothers (Nos. 6, 205) lost the 
serotypes they were carrying in the hospital 
and each acquired a new serotype; second, 
that two mothers ( Nos. 12, 58) retained the 
serotypes they were carrying in the hospital 
and each acquired an additional one, and 
third, that two mothers (Nos. 149, 191) 
retained the serotypes they harbored in the 
hospital and each acquired two additional 
types. Among the infants studied after 
their discharge home, two (Nos, 205, 287) 
lost the serotypes they had been carrying 
in the hospital and each acquired a different 
serotype. A third infant (No, 33), from 
whom EPEC was not isolated while in the 
hospital, acquired two serotypes which were 
isolated at different times. The fourth in- 
fant (No. 191) continued to harbor the 
same two serotypes at home as had been 
isolated in the hospital. It would seem that 
the initial presence of one serotype did not 
prevent subsequent acquisition of a different 
type. 

Total Number of Persons Studied and 
Incidence of Detection of Enteropathogenic 
E. Coli.—During this study, including three 
months in the hospital and three months 
postdismissal, a total of 900 persons were 
studied, including 385 mothers, 386 infants, 


Patient No. Mother Infant 


Postdismissal 
Days After Days After 
Mother Delivery Infant Birth 


O125:B is Negative Oll2ab:B,, Negative 
12 Negative O1277:By 37 0125: Bias 37,43 
O125:Bis 43,46 
Negative Negative Negative OLB, 50,68 
Bis 77 
Oll2ab: Oll2ab: Bs Oll2ab:B is 24 Oll2ab: Bis 24 
0125:B is 31 
149 Oll2ab:Bi, Oll2ab:B is Oll2ab: Bis 16,24 Oll2ab: Bis 16 
O111:B, and 43 
O86:B 
191 O55: Bs O055:B, and 055:B, and Pi) 055:B, and 12 
O86: O86:B;, O86: By 
O127:Be 47 O55:B, 2 


O127:Bs 


O128:B is 


0126:B ie 


Negative 


* Diarrhea. 
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114 personnel, and 15 siblings. EPEC were 
isolated from cultures of rectal swabs from 
15.1% of the mothers, 12.7% of the infants, 
1.8% of the personnel, and 33.3% of the 
siblings. Of the total 900 persons EPEC 
were isolated from 114 (12.7%). Of the 
499 adults cultured, 60 (12.0%) harbored 
this group. This the carrier 
state among adults emphasizes the potential 
hazard if such persons handle susceptible 


incidence of 


infants. 
Total Specimens Studied 
period of this study 2,191 rectal swabs, 689 


During the 
vaginal swabs, and 958 nasopharyngeal 
swabs, or a total of 3,838 specimens, were 
cultured. Many rectal swabs from infants 
on the day of birth or the day after birth 
did not give rise to growth on the plating 
media or the growth did not contain E. coli, 
and none of these specimens are included in 
the total of 3,838 specimens. EPEC were 
isolated from 220 (10.0%) of the 2,191 
rectal swabs, 3 (0.49%) of the 689 vaginal 
swabs, and 4 (0.49%) of the 958 nasopha- 
ryngeal swabs. 

Summary of Frequency of Detection of 
Serotypes of Enteropathogenic E. Coli. 
Data in Table 8 show the frequency of 
detection of the 11 serotypes in mothers, 
infants, personnel, and siblings during the 
six-month study. There were a total of 126 


_ Taste 8.—Summary of Serotypes of 
Enteropathogenic E. Coli Isolated from 114 
Persons, June 8 to Dec. 8, 1957 


E. Coli Per- 
Serotypes Mothers Infants sonnel Siblings Total 
055:B : 1 2 
0125:B is 
Oll2ab: By, 
OULBS 
01277:B 
O86:B 
O128:B 
OM:B.* 
O19: Bis 
O1l2ac:B 


126 
114 


Serotypes 
Persons 


* Serotypes associated with epidemic and sporadic diarrhea 
in infants. The remaining serotypes associated with sporadic 
cases of diarrhea. 
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isolations of EPEC serotypes from a total 
of 114 persons, E. coli O55:B; and 
O126:Big being found most frequently. Of 
the 126 serotypes isolated, 62.7% are asso- 
ciated with sporadic and epidemic cases of 
diarrhea in infants and the remainder have 
been associated so far only with sporadic 
cases of diarrhea. Of the 114 persons from 
whom EPEC were isolated, 74 (64.9%) 
were harboring types associated with spo- 
radic and epidemic cases of diarrhea. 

E ficiency of Polyvalent Enteropathogenic 
E. Coli Antiserum and Plating Media. 
The diagnostic agglutinating polyvalent anti- 
serum prepared in this laboratory and used 
as described was very satisfactory for the 
preliminary detection of colonies of the 11 
serotypes used in the preparation of this 
antiserum. Of the colonies picked from 
Sorbitol Agar, MacConkey’s Agar, and 
blood agar and showing 1+, 2+, 3+, and 
4+ agglutination with the 
polyvalent antiserum, it that 
48.19%, 49.0%, and 44.0%, respectively, of 
the colonies from these three media showed 
one of these degrees of agglutination. 
However, nearly all of the colonies gave 
3+ or 4+ agglutination. When the same 
colonies from these three media were in- 
oculated onto Sorbitol Iron Agar slants and 
the growth on those slants which did not 
produce hydrogen sulfide was 
macroscopic agglutination with monospe- 
cific antisera, it was found that 89.7%, 
90.4%, and 88.3%, respectively, of the cul- 
tures from the same three media gave satis- 
factory rapid agglutination with one of the 
11 monospecific antisera. These three media 
were therefore about equally efficient for 
the preliminary serologic detection of colo- 
nies of enteropathogenic FE. coli. 


macroscopic 


was found 


used for 


Comment 
The data obtained showing that 12.7% 
of 361 mothers were harboring EPEC in 
their intestinal tracts at the time of or 
shortly after the birth of their infants 
would seem to support the theory that moth- 
ers may be the sources of infection for their 


infants. Additional data showing _ that 
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6.5% of their newborn infants during the 
first four days after birth shows that these 
infants did acquire these micro-organisms 
very early in life. The data also showed 
that EPEC were isolated from 40.09% of 
the newborn infants of “positive” mothers, 
and in each instance the same serotype was 
isolated from mother and infant. These 
findings seem to indicate that in these 
particular infants their mothers were the 
immediate sources of their serotypes. This 
idea is substantiated by the detection 
of these micro-organisms in the vaginas of 
three mothers and in the nasopharynges of 
three newborn infants. Our data would not 
appear to support the probability of cross 
infection, since the incidence of initial iso- 
lation of EPEC from the infants decreased 
during the first four days of life. 

By studying infants and mothers at home 
during the first three months in the lives 
of the infants, an additional 12 infants and 
their mothers were found to be harboring 
the same serotypes of EPEC. The detection 
of a total of 30 instances in which infant 
and mother harbored the same serotype in 
their intestinal tracts emphasizes further 
the family incidence of these micro-organ- 
isms. This prevalence of serotypes of 
EPEC in a large community; the apparent 
ase with which these micro-organisms are 
acquired among mothers, their infants, and 
siblings, and the unexpected incidence of 
asymptomatic intestinal carriers among 
mothers increase the potential danger re- 
garding the development of acute intestinal 
infections among susceptible infants. 

In this study, as EPEC were isolated 
from apparently normal mothers and their 
newborn infants, a large incidence of diar- 
rhea was anticipated subsequently among 
these “positive” infants and infants of 
“positive” mothers. However, the incidence 
of diarrhea among infants during the first 
three months in their home environments 
occurred almost exclusively in infants from 
whom EPEC had not been isolated during 
the first four days of life and from whose 
mothers these micro-organisms likewise had 
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not been isolated in the hospital. In attempt- 
ing to explain this unexpected finding we 
have theorized that mothers who are not 
harboring EPEC in their intestinal tracts 
may not transmit passively specific anti- 
bodies to their infants, who may therefore 
be susceptible. The reverse possibility is 
that mothers who are intestinal carriers may 
transmit passively these antibodies to their 
offspring and that their infants may there- 
fore be less susceptible. Our data in this 
respect are too few to permit of any defi- 
nite conclusion. However, these possibilities 
are supported by certain reports in the 
literature. Neter and associates ™ (1955), 
testing for antibodies to E. coli O111: By, 
O55 :Bs, and 026:Bg, found a relationship 
existing between the presence of E. coli 
hemagglutinins and the age of the subjects, 
antibodies being found in over 90.09% of 
human sera selected at random from per- 
sons 12 years of age and older and in less 
than 14.09 of sera from infants up to the 
age of 3 months. Placental transfer of 
these antibodies was demonstrated in only 
3 out of 26 cases, and in these instances 
the maternal antibody titers were from 4 to 
16 times higher than those of the cord blood. 
Yeivin, Salzberger, and Olitzki™ (1956) 
found that sera of newborns showed a much 
lower content of antibodies against EF. coli 
O55:B; and O111:B, than the correspond- 
ing maternal sera. Lindberg and Hunter '* 
(1957) found hemagglutinins for at least 
one of three serotypes of E. coli, O111 ‘Bg, 
O55 :Bs, and 0127 :Bs, in every specimen of 
serum from 50 mothers studied, the maxi- 
mum titer being 1:128. Kauffmann 
(1954) has advised immunization of preg- 
nant women against enteric pathogens in 
order to confer passive immunity on new- 
borns. 

Further studies would be helpful in at- 
tempting to correlate the detection of EPEC 
in cultures of rectal swabs of mothers and 
infants, the presence or absence of specific 
antibodies in sera from both mothers and 
infants, and the occurrence of diarrhea as- 
sociated with the simultaneous detection of 
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EPEC in infants born of postive or nega- 
tive mothers. 

The serotypes of EPEC isolated most fre- 
quently from mothers and their infants in 
the hospital were O112ab and O125 :Bys, 
which have been reported so far only in as- 
sociation with sporadic cases of diarrhea. 
However in the total study, including the 
follow-up studies at home, E. coli 055:B; 


and ©O126:Big were detected most fre- 


quently, and both types are associated with 


epidemic and sporadic diarrhea in infants. 
In our previous studies of young children 
hospitalized with diarrhea in this community 
these two serotypes have been isolated most 
frequently. This difference in the frequency 
of the serotypes isolated may perhaps re- 
flect the type of persons studied, since in 
the hospital the mothers and infants were 
asymptomatic carriers with the exception of 
one mother and one infant who had diarrhea, 
while among those studied in their homes 
the majority of the infants had diarrhea. 

At the present time specific antisera afford 
the only means for the detection and iden- 
tification of serotypes of EPEC. However 
certain selective plating media assist in rec- 
ognizing colonies of FE. coli. Although the 
three plating media used in this study were 
equally efficient in assisting in the initial 
detection of colonies of E. coli, we recom- 
mend using more than one medium, since 
each has its advantages and disadvantages. 
The use of 
serum for preliminary detection of colonies 
of 1 of the 11 serotypes made possible the 
study of the large number of patients and 
specimens handled in this investigation. At 


a diagnostic polyvalent anti- 


the present time most bacteriology labora- 
tories may detect serotypes of EPEC in 
cultures of stools or rectal swabs, since both 
polyvalent and monospecific antisera are 
available commercially. The need for ex- 
amining cultures of stool specimens for 
this group of micro-organisms, in addition 
to Salmonella and Shigella, is emphasized by 
an increasing number of reports of studies 
in many parts of the world during the past 
10 years which show the importance of the 
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association of enteropathogenic E. coli with 
diarrhea in infants. 


Summary 


A study was planned for the summer of 
1957 to obtain information regarding the 
possibility of mothers being intestinal car- 
riers of enteropathogenic Escherichia coli 
(EPEC) and possible sources for the ac- 
quisition of these micro-organisms by their 
newborn infants. 

Between June 8 and Sept. 1, 1957, vaginal 
and rectal swabs were obtained from 361 
mothers shortly before and shortly after de- 
livery. Rectal swabs were also obtained dur- 
ing the first four days following delivery. 

Nasopharyngeal and rectal swabs were ob- 
tained from 355 newborn infants of these 
mothers during the first four days of life 
in the hospital. 

All specimens were studied for the pres- 
ence of the 11 serotypes of EPEC associ- 
ated with epidemic and sporadic diarrhea in 
infants. 

One of the 11 serotypes was isolated from 
cultures of rectal swabs from each of 46 
(12.7%) of the mothers and from cultures 
of vaginal swabs from three of these moth- 
ers. E. coli O125:B,,; and O112ab:Bi3 were 
isolated most frequently. 

Of these positive mothers, 56.5% were 
detected when rectal swabs were obtained 
shortly before and shortly after delivery, 
73.9% were detected with an additional rec- 
tal swab on the first day after delivery, and 
91.3% were detected with another rectal 
swab on the second day after delivery. 

One of the 11 serotypes was isolated from 
cultures of rectal swabs from 23 (6.59%) of 
the newborn infants and from the naso- 
pharynges of three of these infants. E. coli 
O112ab:B,3 was isolated most frequently. 

Of these positive infants, 39.1%, 73.9%, 
and 95.6%, respectively, were detected ini- 
tially with cultures of rectal swabs obtained 
on the first, second, and third days after 
birth. 

During the first four days in the lives of 
the newborn infants of positive mothers, 
EPEC were isolated from 40.0% of their 
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infants, and in each instance the same sero- 
type was isolated from mother and infant. 
During a three-month follow-up study at 
home of 38 mothers and 18 infants from 
whom EPEC had been isolated at the time 
of the birth of the infants, these micro- 
organisms were isolated from 13 mothers 
and 10 infants. E. coli Ol12ab:By, and 
O126:Big were isolated most frequently. 


During the first three months in the lives 
of the infants at home EPEC were isolated 
from cultures of rectal swabs from 4 of 
21 mothers and from 18 of 63 infants from 
whom these micro-organisms had not been 
isolated while in the hospital. E. coli O55 :B; 
was isolated most frequently. 


In the hospital three mothers and seven 
infants had diarrhea, and EPEC were iso- 
lated from one mother and one infant. 

The incidence of diarrhea in 28 of 30 in- 
fants at home occurred primarily among in- 
fants from whom EPEC serotypes had not 
been isolated during the first four days of 
life and from whose mothers these micro- 
organisms likewise had not been isolated 
during hospital confinement. 

During the six-month period of this study, 
including the three months in the hospital 
and the first three months at home, a total of 
900 persons were cultured, including 385 
mothers, 386 infants, 114 personnel, and 15 
siblings. Serotypes of EPEC were isolated 
from cultures of rectal swabs from 15.1% of 
the mothers, 12.7% of the infants, 1.8% of 
the personnel, and 33.3% of the siblings. 

Serotypes associated with epidemic and 
sporadic cases of diarrhea were isolated 
from 64.9% of the positive subjects. 

The diagnostic polyvalent FE. coli anti- 
serum prepared in this laboratory was es- 
sential for the preliminary detection of 
colonies of 11 serotypes of EPEC. 

This study emphasizes the surprising 
prevalence of serotypes of EPEC among 
mothers, their infants, and siblings, the ap- 
parent ease with which they are acquired, 
and the unexpected incidence of asympto- 
matic intestinal carriers among mothers 
during hospital confinement. 


Cooper et al. 


Mrs. Mary C. Mahon assisted in obtaining in- 
formation from the patient’s records essential for 
compilation of the data. 
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Fetomaternal Transfusion 


While the hemolytic process of erythro- 
blastosis fetalis is by far the commonest 
cause of neonatal anemia, fetal anemia may 
result from a variety of causes.’ Post- 
hemorrhagic anemia of the newborn usually 
results from premature placenta separation 
or rupture of a placental blood vessel. A 
more subtle form of fetal hemorrhage was 
suggested by Weiner,? who postulated that 
transplacental bleeding into the maternal 
circulation could explain certain cases of 
nonhemolytic anemia of the newborn, In 
1954 Chown*® was able to prove this 
hypothesis in a case of neonatal anemia by 
demonstrating fetal cells in the maternal 
circulation. A number of definite instances 
of this syndrome have been reported since 
then,’** as well several probable 
cases.'°1! Despite the frequency with which 
the condition is being reported, sufficient 
emphasis has not been given to the marked 
variability of the clinical signs and labora- 
tory findings in these cases. 

We have recently had the opportunity of 
studying two mothers and their infants. 
The infants had severe nonhemolytic anemia 
in the neonatal period. Fetomaternal trans- 
fusion was proven in each case by demon- 
strating in the maternal blood a markedly 
elevated level of fetal (alkali-resistant) 
hemoglobin and a minor population of 
antigenically dissimilar erythrocytes. One 
of the infants had a moderate normochromic 
anemia at birth and the clinical and 
laboratory findings of recent hemorrhage. 

Submitted for publication Aug. 1, 1958. 
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The other infant appeared remarkably well 
compensated despite very severe anemia. 
Examination of his blood revealed a 
hypochromic microcytic picture suggesting 
chronic blood loss. 

In both cases, the infant’s blood was 
compatible with the mother from a transfu- 
sion standpoint and, although there were 
differences in blood groups or subgroups, 
no antibodies developed in the mothers. 
Studies of the disappearance of fetal hemo- 
globin from the maternal circulations after 
birth were performed. These studies sup- 
ported the initial clinical and laboratory 
impressions concerning the time that the 
hemorrhages occurred in each case. They 
also suggested that fetal hemoglobin may 
be used as a biologic “tag’”’ in determining 
red cell survival. In one case, the red cell 
life span, as measured by the disappearance 
of fetal hemoglobin from the mother’s blood, 
was about 100 days. 


Methods 


Alkali-resistant, or fetal, hemoglobin was de- 
termined by a minor modification of the method 
of Singer et al,” in which the percentage of 
hemoglobin resistant to denaturation by “ze N 
NaOH after 60 seconds is measured photoelec- 
trically. The determinations were performed in 
duplicate, and the results were averaged. Blood 
counts, hemoglobin and hematocrit determinations, 
and red cell indices were determined by conven- 
tional methods. Agglutination studies were per- 
formed in test tubes using the appropriate potent 
saline antisera, The maternal sera were tested 
for antibodies against a panel of erythrocytes 
containing known antigens by saline, albumin, and 
indirect Coombs methods. 


Report of Cases 


Case 1—A white girl was born at term at a 
local hospital on March 19, 1958. The mother was 
a 33-year-old secundigravida, secundipara. The 
pregnancy was normal except for premature rup- 
ture of the membranes two days before delivery. 
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Labor was normal, terminating in an easy pelvic 
delivery. Estimated maternal blood loss was less 
than 300 cc., with unusual bleeding. The 
placenta was said to be grossly normal. Birth 
weight was 3.3 kg. The infant appeared moderately 
pale; however, no meconium staining or yellow- 
ness of the vernix, a common indication of fetal 
distress, was observed. Hemoglobin on capillary 
blood was 12.1 gm/100 ml. (N=> 15 gm/100 ml.). 
At 8 hours of age the infant was pale but not 
jaundiced. The positive findings were a regular 
tachycardia of 170 per minute, rapid respirations, 
and a considerably enlarged liver extending 4 cm. 
below the costal margin and crossing the midline. 
The spleen was not palpable. 


no 


At the local hospital, it was found that the 
blood type of the mother was B, Rh-positive. The 
infant was Type O, Rh-positive, and direct Coombs 
test on his blood was negative. At 8 hours of age 
the infant’s hemoglobin level was found to be 8.5 
gm/100 ml., and it remained at this level on re- 
peated testing. The white blood cell count was 
17,900 per cubic millimeter, with polymorphonu- 
clears 50% and lymphocytes 50%. Approximately 
9 nucleated red cells per 1,000 red cells were seen. 
On the third day of life, the white blood cell count 
was 6,500 per cubic millimeter with marked de- 
crease in the number of nucleated red cells. The 
urinalysis was negative. On the second day of 
life the meconium was slightly guaiac-positive, but 
thereafter it was negative. Chest x-rays showed 
no abnormalities. The infant remained in the local 
hospital 10 days and did very well. She never 
developed jaundice, and the liver gradually be- 
came smaller. At 12 days of age, she was seen 
in the hematology clinic. She was a pale but 
otherwise normal-appearing infant. The liver and 
spleen were not palpable. 

Laboratory Data.—Hemoglobin, 8.2 gm/100 ml. 
(indices listed in Table 2). White blood cell count, 
9,200 per cubic millimeter. Band cells, 4; poly- 
morphonuclears, 40; eosinophils, 1; lymphocytes, 
47; monocytes, 8. No nucleated red cells were 
seen. Platelets, 680,000 per cubic millimeter with 
many clumps. Red cells normochromic and normo- 
cytic. 

Blood types: mother: Type B; CDe/CDe; in- 
direct Coombs test, negative; infant: Type O; 
cDE/CDe; direct Coombs test, negative. 

The maternal erythrocytes did not grossly react 
with anti-c or anti-E sera. However, when anti-c 
or anti-E sera were added to a suspension of 
maternal red cells a minor population of aggluti- 
nated cells was seen by microscopic examination. 
Precise quantitation of the minor population was 
performed by Dr. A. Richardson-Jones with his 
new method utilizing direct agglutination,” and 
the infant's cells were found to be 4.5%. 
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TABLE 1.—Maternal Data 


Maternal 
Hemoglobin, 
Gm/100 Ml. 


Fetal 
Hemoglobin, % 


Days 
Post Partum 


6.5 
6.7 
6.9 
5.0 
3.5 
2.9 
2.4 
19 
17 


“4 

13.5 
13.2 
14.0 
14.6 
14.7 
14.3 
14.0 
14.2 


9.3 
6.5 
2.8 
1.8 


10.0 
12.5 
13.0 
13.0 


Fetal Hemoglobin: mother, 6.5% (normal < 
2%); infant, 65% (normal=60%-90%). The up- 
per limit of normal for an adult by the method 
used in our laboratory is 2.0%. This holds true 
in pregnancy as well.” 

Specimens of maternal blood were tested fre- 
quently during the next three and one-half months, 
and these data are listed in Table 1. The curve of 
disappearance of fetal hemoglobin is drawn in 
Figure 1. The level of fetal hemoglobin was ele- 
vated above the normal maternal level for ap- 
proximately 100 days. At 103 days post partum, 
Dr. Richardson-Jones found the minor population 
of infant's cells to be 0.10%. 

The reexamined on three 
occasions. She developed microcytosis and hypo- 
chromia (Table 2), and, because of this oral 
ferrous sulfate was administered after the third 
month. 

Starch-block electrophoresis of the maternal 
hemoglobin showed no abnormal hemoglobin and 
an Ag fraction of 2.8%, thus excluding the hemo- 
globinopathies or thalassemia trait which may also 


infant’s blood was 


10.0 
9.9) 
80 
7.0) 
60 
5.0) 
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DAYS POST PARTUM 
Fig. 1—The levels of fetal hemoglobin in the 
maternal bloods. 
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TasLe 2.—Blood Values on Infant (Case 1) 


RBC, 
H globin H t Million/ 
Gm/100 M1. % Cu. M1. 


8.2 29.0 3.31 


93 29.0 3.38 


32 
30 


MCHb, MCHDbC, 
% Smear 


24.8 2.2 Neormochromic 
Normocytic 
7A 32.0 Normochromic 
Normocytic 
25.6 32.6 Sl. hypochromia 
22.5 32.2 Mod. hypochromia; 
mod. to marked aniso- 
and poikilocytosis; 
many microcytes 


be associated with elevated fetal hemoglobin 
levels.“ At no time could anti-c or anti-E anti- 
bodies be demonstrated in the maternal serum. 
Case 2.—A newborn white boy with severe 
anemia was referred to the Children’s Hospital 


on jan. 7, 1958. The mother was a 35-year-old 
gravida 6, para 6. Her previous pregnancies and 
children were normal. Although she was Rh- 
negative and her husband was Rh-positive, there 
was no suggestion of Rh sensitization. The preg- 
nancy proceeded normally with confinement ex- 
pected Jan. 8 About two weeks before delivery, 
the mother had a short episode of irregular uterine 
contractions. After this the fetus became less 
active. On Jan. 7, the fetal heart was considered 
to be weak and medical induction of labor was 
performed, Delivery was normal, and blood loss 
was not excessive. The amniotic fluid contained 
meconium, and the placenta was meconium-stained. 
There was a flat area of fresh hemorrhage, 3 in. 
in diameter, at the periphery of the placenta, This 
did not involve the marginal sinus. No infarction 
was present beneath the fresh clot. 


Pearson—Diamond 


The infant was said to appear normal at birth, 
and regular respirations were established in 3 
minutes. At 4 hours of age, he was noted to be 
very pale. Hemoglobin was measured as 5.4 gm/ 
100 ml. Coombs test was negative. He was then 
transferred to Children’s Hospital. 

Physical Examination—He was a well-formed 
newborn, weighing 3.0 kg. Although the skin and 
mucous membranes were very pale, he was active 
and had a strong cry. There was no icterus. Res- 
pirations were 70 per minute. The apical heart 
rate was only 108 per minute. The heart and the 
liver were not enlarged. The tip of the spleen 
was palpated at the costal margin. 

Laboratory Data.—Hemoglobin, 5.4 gm/100 ml; 
hematocrit, 20%; red blood cell count, 2810’ 
per cubic millimeter. Reticulocytes, 248%; MCV, 
71.54; MCHb, 204uy; MCHbC, 27%. White 
blood cell count, 27,600 per cubic millimeter; 
band cells, 5; polymorphonuclears, 68; lympho- 
cytes, 24; normoblasts, 25/100 white blood cells 

On the peripheral smear there was a marked 
variation in the size and shape of the erythrocytes, 


Fig. 2 (Case 2).—Periph- 
eral smear of infant at 8 
hours of age. Note micro- 
cytosis anisocytosis, hypo- 
chromia, and occasional! 
“target cells.” 
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Fig. 3.—Saline suspen- 
sion of maternal blood to 
which anti-N serum has 
been added. The groups 
of agglutinated erythro- 
cytes are the transfused 
infant’s cells; the free 
cells are maternal. 


with many microcytes and large polychromatophilic 
cells. Hypochromia was prominent. Occasional 
target and stippled cells were noted. Platelets were 
normal (Fig. 2). 

Bilirubin: Total, 2.0 mg. %; 1.5 mg. % indirect. 
Meconium was guaiac-negative. Blood types: 
mother : Type O; cde/ede M; indirect Coombs test, 
negative; infant: Type O; cde/cde MN; direct 
Coombs test, negative 

The mother’s hemoglobin level was 10.0 gm. %. 
No nucleated red cells were seen on the peripheral 
blood smear. 

When anti-N serum was added to a suspension 
of maternal erythrocytes small agglutinates were 
observed. Agglutinated cells were estimated to be 
present to the extent of 10% of the erythrocytes 
(Fig. 3). Fetal hemoglobin in maternal blood was 
9.4% (normal < 2%) 

Shortly after admission, the infant was given 
a transfusion of 75 cc. of compatible packed red 
cells. There was marked improvement in his color. 
Post-transfusion hemoglobin level was 13.6 gm. %, 
and reticulocytes were elevated only to 13%. He 
was discharged on the third day of life in excel- 
lent condition. The subsequent course was satis- 
factory. Oral iron medication was administered 
after the third week of life. At 6 weeks, the hemo- 
globin level was 13.0 gm. %. 

Maternal blood specimens were tested at 21, 51, 
and 97 days postpartum. The data are listed in 
Table 1, and the disappearance of fetal hemo- 
globin is charted in Figure 1. At no time could 
anti-N antibodies be demonstrated. Starch-block 
electrophoresis of maternal hemoglobin showed no 
abnormal hemoglobin and an Az fraction of 2.6%, 
excluding thalassemia trait. 
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Comment 
Transplacental fetal hemorrhage was 
proven in these cases by the demonstration 
of a markedly elevated level of alkali-resist- 
ant hemoglobin and an antigenically dis- 
similar minor red cell population in the 
maternal blood. The fetal cells were 
compatible with the mother from a blood 
transfusion standpoint, and no antibodies 
developed in the maternal circulation in the 
months after pregnancy. Therefore, normal 
survival of the fetal cells could be anticipated 
in these cases, 

I-xperimentally, the life span of the fetal 
erythrocyte transfused into adults has been 
estimated by two methods. Using the Ashby 
technique, Seelemann ' and Mollison '* con- 
cluded that there was no appreciable differ- 
survival of fetal and adult 
However, using radioactive- 


ence in the 
erythrocytes. 
chromium tagging, Hollingsworth '* demon- 
strated an apparent shortening of fetal 
erythrocyte survival. The half-life of fetal 
cells, as determined by chromium-51, was 
only 2/3 of the normal adult value. The 
probable mechanism to explain this discrep- 


ancy was described by Siederman et al.,’® 
who found that in vitro chromium-51 could 
be eluted from fetal hemoglobin three times 
faster than from adult hemoglobin. 

In Case 1, the time that the hemorrhage 
occurred can be fixed as shortly before 
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delivery, probably during labor. At birth, 
no meconium staining such as usually ac- 
companies fetal distress was observed and 
the infant had tachycardia and transient 
hepatomegaly. The hemoglobin initially was 
12.1 gm/100 ml., but eight hours later it 
had fallen to 8.5 gm/100 ml. This probably 
indicates that at birth the infant was in the 
relatively hemoconcentrated phase which is 
seen shortly after acute hemorrhage. 

About 100 days elapsed between delivery 
and the time that the level of the fetal 
hemoglobin in the maternal blood had fallen 
to normal adult values. These data support 
the Ashby studies and indicate a normal 
survival of the transfused fetal erythrocyte. 
Two assumptions are implicit in this con- 
clusion. First, the maternal contribution of 
the alkali-resistant fraction of hemoglobin 
does not change significantly during the 
months after delivery. To our knowledge no 
systematic serial study of this has been per- 
formed. The second assumption is that fetal 
hemoglobin is not reutilized per se after 
being liberated from the senescent red cell. 
On the basis of experimental work,”° it is 
generally believed that the globin is broken 
down completely to amino acids. These 
enter the protein metabolic pool before new 
globin is synthesized.*! 

In Case 2, the infant was well com- 
pensated to severe anemia at birth. The 
red cells were microcytic and hypochromic 
with anisocytosis, a picture seen in iron 
deficiency or chronic blood loss. The blood 
volume of a pregnant woman at term is 
about 10% of the total body weight. The 
mother in Case 2 weighed 54 kg. at term. 
Her total circulating hemoglobin may be 
calculated to be approximately 540 gm. 
(54 kg.«10% X10 gm. %). Since about 
7.5% of this hemoglobin alkali- 
resistant hemoglobin originating from the 
fetus, the amazing quantity of 40 gm. of 
the infant's alkali-resistant hemoglobin was 
present in the maternal circulation at term. 
This represents about 335 cc. of normal 
neonatal blood, an amount greater than the 
entire blood volume of an average newborn. 
A hemorrhage of such magnitude would 


was 
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have had to occur over an extended period 
of time to be compatible with fetal survival. 

Only a limited number of post-partum 
samples of maternal blood were tested in 
Case 2; however, nearly 90% of the 
exogenous alkali-resistant hemoglobin pres- 
ent in the maternal circulation at the time 
of delivery had disappeared 51 days post 
partum. In the absence of accelerated 
destruction due to hemolysis, this too sug- 
gests that a major portion of the hemor- 
rhage had occurred a considerable while 
prior to delivery, In cases of this syndrome, 
the clinical and laboratory findings may 
vary widely, depending upon the duration 
and magnitude of blood loss and the time 
that it occurs. Undoubtedly, unrecognized 
cases occur with relatively minor blood loss. 
Conceivably, this blood loss could be im- 
portant in cases of infantile iron- 
deficiency anemia. If the hemorrhage is 
rapid and massive the infant either dies in 
utero or exhibits signs of severe posthemor- 
shock at birth. If the infant’s 


some 


rhagic 


cardiovascular system is able to adapt suc- 
cessfully to the degree of blood loss, anemia 


and pallor are the cardinal signs. Jaundice 
is absent. Significant enlargement of the 
liver and spleen is not present unless it is 
due to congestive heart failure secondary to 
the anemia. 

In an affected infant’s blood recticulocyto- 
sis and increased numbers of nucleated red 
cells are usually seen, indicating an active 
marrow response to hemorrhage. If the 
hemorrhage is recent, the platelet count may 
also be elevated. Direct Coombs test on the 
infant’s red cells is negative and hyper- 
bilirubinemia is unusual, thus differentiating 
this syndrome from erythroblastosis. The 
erythrocyte morphology may vary consider- 
ably. First, as in Case 2 reported here, a 
congenital hypochromic microcytic anemia 
may be observed if chronic blood loss and 
depletion of fetal iron stores has occurred, 
but if the bleeding has occurred shortly 
before delivery, a normochromic normocytic 
anemia will be found. 

The exact mechanism by which the fetal 
blood the circulation in 


enters maternal 
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these cases is uncertain. Chown observed 
a probable site of hemorrhage in the placenta 
of one of his cases*; however, in most of 
the reports, the placenta has been said to be 
grossly normal. The placenta is an organ 
with limited life span, and vascular occlu- 
sion and infarction are common findings 
at the time of delivery. Kline * examined 
placentas from various stages of gestation 
and demonstrated numerous microscopic 
breaks in the placental barrier, with minor 
fetal hemorrhage into the maternal intervil- 
lous spaces. The breaks were considered 
to be secondary to vascular occlusion and 
infarction of villae. They were rapidly 
sealed off by clot formation with subsequent 
organization. This type of mechanism, with 
continuing ooze, may well have been opera- 
tive in Case 2. It may be assumed that a 


pressure gradient existed that allowed pro- 
tracted flow from the fetus to the mother. 
In Case 1, with abrupt acute hemorrhage, 
probably occurring during labor, the force 
of the contracting uterus may well have 
played an important part in the formation 


of a fetomaternal vascular fistula. 

In cases of this syndrome, the mother 
usually experiences no symptoms as a result 
of the transfusion from her baby. However, 
instances have been reported in which the 
infant’s blood was incompatible with the 
mother’s and a transfusion reaction charac- 
fever and chills or hyper- 


terized by 
occurred.28 Cases of Rh 


bilirubinemia 
sensitization in 
fetomaternal transfusion 
documented.® 

The treatment of the 
cases is simple transfusion with packed or 
sedimented cells if the anemia is of severe 
degree or if the infant shows signs of 
distress. Because of the possibility of pro- 
tracted hemorrhage, and also because the 
loss of any blood from the fetus may strain 
the already precarious iron balance of the 
infant, supplemental oral iron medication 
is indicated in the recovery stage. 

Summary 

Two cases of proven fetomaternal trans- 

fusion are described. The marked variability 


mothers following gross 


have also been 


infants in these 
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of the clinical signs and laboratory findings 
in these cases is emphasized. Depending 
upon the time that the hemorrhage occurs 
and upon its magnitude, the newborn may 
have findings ranging from acute post- 
hemorrhagic shock (with relatively little 
apparent hemoglobin loss) to severe but 
well-compensated chronic anemia. In one of 
the cases reported here, by utilizing fetal 
hemoglobin as a biologic “tag,” the survival 
of the transfused fetal erythrocyte was 
determined to be about 100 days. 

Children’s Hospital, 300 Longwood Ave. (Dr. 
Diamond). 
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Attempted Abortion with Aminopterin (4-Amino- 


Pteroylglutamic Acid) 


Malformations of the Child 


JOSEF WARKANY, M.D.; PIERRE H. BEAUDRY, M.D., and STEPHEN HORNSTEIN, M.D., Cincinnati 


Pteroylglutamic acid (PGA, folic acid) 
plays an important role in many biological 
reactions, and PGA deficiency may lead to 
death of mammalian embryos. Nelson and 
Evans ' demonstrated reproductive failure 
in rats kept on a PGA-deficient diet con- 
taining succinylsulfathiazole and a_ crude 
PGA antagonist. Thiersch and Philips ? in- 
duced fetal death in rodents kept on an 
adequate diet by administration of aminop- 
(4-amino-pteroylglutamic acid), a 
Later Giroud 
Nelson, 


terin 
powerful PGA antagonist. 
Lefebvres- Boisselot * 
Asling, and Evans * produced multiple con- 
maternal PGA 


and 


genital abnormalities by 
deficiencies during gestation. 

Aminopterin has also been used to induce 
therapeutic abortions in women with tuber- 
culosis or cancer. In 10 out of 12 cases 
reported by Thiersch® oral doses of 6 to 
12 mg. aminopterin induced fetal death in 
the first trimester of pregnancy, followed 
by spontaneous delivery of the products of 
conception. The doses lethal to the embryo 
had only mild effects on the blood of the 
mothers, In the younger fetuses depression 
of hematopoiesis and necrosis of the liver, 
adrenals, and intestinal epithelia were ob- 
served. In three older fetuses the drug 
failed to produce immediate death but in- 
duced congenital malformations, such as 
~ Submitted for publication July 28, 1958. 
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hydrocephalus, meningoencephalocele, or 
harelip and cleft palate. In 1956, Thiersch ® 
reported results on 12 additional cases 
treated with aminopterin. Six of these pa- 
tients failed to abort, and the fetus of one 
of them went to term after therapeutic 
abortion had been attempted in the (esti- 
mated) first month of pregnancy with 12 
mg. of aminopterin. The infant had anen- 
cephaly and lived for 12 days. Meltzer? 
reported the case of a 25-year-old woman 
who attempted abortion with aminopterin 
in the second month of pregnancy. Forty 
tablets of 0.5 mg. were taken over a period 
of several weeks. Bleeding was provoked, 
but abortion failed to occur. The patient 
continued to bleed intermittently to about 
the 24th week of her pregnancy, and after 
that time the prenatal course was unevent- 
ful. Following a normal labor, a living in- 
fant weighing 3,203 gm. was delivered. 
The child had a left talipes equinovarus and 
multiple skull anomalies, such as partial 


craniosynostosis and “luckenschadel 


Report of a Case 


We have had an opportunity to observe a child 
whose mother had also taken aminopterin during 
early pregnancy without aborting. This 27-year-old 
mother of six normal living children visited the 
dermatology clinic of the Cincinnati General Hos- 
pital on Dec. 21, 1956. She complained of ulcera- 
tions of the lips of four days’ duration and of a 
maculopapular pruritic rash covering the body, 
with the exception of the face, palms, and soles. 
Her last menstrual period had started on Sept. 30, 
1956, and lasted seven days. Believing that she 
was pregnant and wanting to 
purchased aminopterin tablets from her druggist 
and had ingested a total of 24 0.5 mg. tablets at a 


abort, she had 


_ 
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rate of two tablets per day from Dec. 8 until 
Dec. 19. She discontinued the medication on that 
day because of the appearance of the rash. 

The patient was admitted to the Cincinnati 
General Hospital on the day of her visit to the 
clinic, Dec. 21, 1956, with the diagnosis of 
“aminopterin poisoning and erythema multiforme.” 
She was admitted for assessment of her pregnancy, 
for evaluation of her blood picture, and for 
treatment, if necessary. A bone marrow sample 
taken on the day of admission showed “recovery 
from toxic suppression” (Dr. C. E. Kiely). Re- 
peated peripheral blood smears were normal. A 
Friedman test done on Dec. 28 was positive. 
Clinical examination confirmed a two to three- 
month pregnancy with no evidence of imminent 
or threatened abortion. 

Treatment consisted of one dose of 30 mg. of 
citrovorum factor 
total of 10 
Because of 


PGA per os and 3 mg. of 
injected daily intramuscularly for a 
days. The lesions cleared up rapidly 
the known teratogenic effects of aminopterin, inter- 
ruption of pregnancy was considered at that time 
Since there is no legal basis in Ohio for therapeutic 
abortion unless the mother’s health is seriously 
threatened, the pregnancy was not terminated, and 
the patient was discharged on Jan. 4, 1957. 
Delivery was expected approximately on July 7. 
The remainder of her pregnancy was essentially 
uneventful, and at no time was there any evidence 
of threatened abortion. On July 9, 1957 (13 days 
before delivery), an anteroposterior roentgenogram 
of the obtained: “An 
intrauterine pregnancy is evident. The uterus ap- 


mother’s abdomen was 


pears large in porportion to the size of the fetus, 
The fetus shows a strik- 
failure of ossification of 


suggesting hydramnios. 
ingly abnormal finding : 
a large segment of the membranous calvarium. 
One of the lower extremities of the fetus is 
obviously extended, but the other extremities show 
normal flexion, so that the fetus is not believed 
to be edematous. The skeleton of the hands and 
feet are not well shown. No epiphyses are seen 
about the knees. The fetus appears to be in about 
the 8th month of gestation, occiput to the left. The 
placenta is not visible. Impression: Hydramnios ; 
abnormal delay in ossification of the fetal calva- 
rium, etiology undetermined. One should consider 
cleido-cranial hypophosphatasia, and 
osteogenesis imperfecta (although no other bony 
abnormalities are evident)” (Dr. B. Felson). 


dysostosis, 


The mother’s entire weight gain during preg- 
nancy was 10 lb. Delivery was spontaneous, with 
occipital presentation on July 22, 1957, ap- 
proximately two weeks after the calculated date. 

The child’s respiratory effort was spontaneous 
but irregular, the heart rate was slow, and the 
extremities, held in flexion, were blue. The child 
responded with a grimace to a nasal catheter, and 
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Fig. 1.—Photograph of child, showing large head, 
small mandible, high philtrum, low-set ears, vertical 
skinfolds of neck, and abnormal position of ex- 
tremities. 
resuscitation was not required. A score of 5 on 
the Apgar scale* was given to the infant, who 
was immediately transferred to an Isolette in the 
premature nursery. The birth weight was only 
1,280 gm., although delivery was about two weeks 
length of 36 cm. was 
The greatest circum- 
which 


overdue. A_ crown-heel 
proportionate to the weight. 
ference of the head was 32 


relatively large for the weight and size of the 


cm., was 
infant. 

The head showed numerous abnormalities 
(Fig. 1). The spherical skull, at first mistaken 
for a hydrocephalus, was combined with a very 
small face. There was a moderate amount of light 
brown hair extending from the superior orbital 
ridge, over the forehead and crown to the tip of 
the ears, and posteriorly to the neck. The skull 
was soft and felt like a “rubber balloon filled with 
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water,” somewhat reminiscent of the soft skull in 
the severe type of osteogenesis imperfecta, 
hypophosphatasia, or craniocleidal dysostosis. Rudi- 
mentary frontal and temporal bones, widely 
separated, could be felt. There was a total absence 
of ossification of the parietal bones, but the 
occipital bone was of normal size and consistency. 

The eyes were far apart; the distance between 
the inner canthi was markedly increased, and the 
nasal bridge was broad (Fig. 1). The eyeballs 
seemed somewhat prominent because of 
development of the supraorbital ridges. There were 
a few eyelashes but no eyebrows. Otherwise the 
The flat, 


under- 


eyes appeared normal. nose was and 


Fig. 2.—Lateral view of child, showing abnormal 


ears. 

the nostrils were patent. The external ears were 
very low set and seemed retained near the midline 
Instead of being directed laterad, they were turned 
The mandible small 
ears 


laterad and downward. was 
and the 


of severe micrognathia, 


position of the characteristic of 


cases with retention of 
the ears near the primitive hyomandibular cleft 
position.” The shape of the pinna was most un- 
usual (Fig. 2). The anterosuperior portion of the 
helix and the crus helicis were present, but the 
entire posteroinferior part of the helix and the 


lobule were absent. The anthelix, antitragus, and 


38/276 


Fig. 3.—Posterior palate cleft. 


external canal, 


patent. A 


tragus were developed, and the 
narrow, was apparently 


The mouth was 


though 
speculum could not be introduced. 
small and the upper lip and the philtrum 
A posterior palate cleft 


very 


very 
unusually high (Fig. 1). 
was present, but because of the small opening of 
the mouth it was difficult to visualize and photo- 
graph it (Fig. 3). Vertical skin folds, reminiscent 


of a pterygium colli, were seen on the sides of 
the neck (Fig. 1). 
In contrast to the large head, the body 


was 


small, The chest was bell-shaped, and its cir- 


Fig. 4.—Roentgenogram of skull, showing in- 
complete ossification of calvarium. 
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cumference at the level of the nipples was 20.5 cm. 
Percussion and were normal. The 
abdomen was markedly protruding, and the liver 
was palpable 2 cm. below the right costal margin 
line. The pubic area was 
broad and exposed. The external genitalia were 
female, the labia minora being represented by two 
The hymen was 


auscultation 


in the midclavicular 


small triangular tags of tissue. 
present 

The extremities 
malformations, but they assumed abnormal posi- 
tions (Fig. 1). The hands were large and long 
in comparison with the and the upper 
arms. The fingers were slender and moved well. 
The lower extremities were held extended, and the 
feet turned in, but there were no contractures. The 
joints were unusually mobile, and there was general 
laxity of the ligaments. The gluteal and inguinal 
skin folds were deep, and there were many other 
abnormal skin creases on the arms, on the legs, 


showed no gross anatomical 


forearms 


and around the nipples. 

Laboratory Findings —Hemoglobin, 21.9 gm. per 
100 ml.; erythrocytes, 6,290,000 per cubic milli- 
meter; reticulocytes, 10.8% of red cells; leukocytes, 
27,500 per cubic millimeter with a differential count 
of 45% neutrophils, 44% lymphocytes, 9% mono- 
and 2% eosinophils; platelets, 220,150 per 
millimeter. The chromosomal pattern was 
female. Serology of the mother was negative. 

X-Ray Findings—On July 
x-ray findings of the infant included 
film views of the skull, hip, and 
extremities. “The incomplete ossification of the 
calvarium is again apparent [Fig. 4]. There is 
ossification only of the occipital bone and of a 


cytes, 
cubic 


22 and 23, 1957, 
full-body 


and lower 


relatively small portion of each frontal bone. No 
other abnormalities are seen in the skull, thorax, 
abdomen, or spine, except that the liver appears 
small. There is retarded ossification of the pubis 
and ischium and bilateral dislocation of the hips 
[Fig. 5]. The and feet appear 
The radii are relatively short. Impres- 
sion: Multiple congenital anomalies, including 
markedly delayed ossification of calvarium, pubis, 
and ischium; bilateral dislocation of hips; clubbing 
and synostosis of hands and feet; shortened radii” 
(Dr. B. Felson). 

Family History —The infant described above was 
the only abnormal child in this family. There 
were five brothers and one sister, all mentally 
and physically normal. The mother had had a 
spontaneous abortion in the third month of gesta- 
tion in 1950. The parents were physically and 
mentally normal consanguineous. The 
mother’s parents were deaf, but the defect of her 
father was attributed to an accident and that of 
her mother to spinal meningitis. The mother’s 
hearing was good, and her siblings and their 
children were normal. On the father’s side a 


is noted hands 


clubbed. 


and not 
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Fig. 5.—Roentgenogram of pelvis and of ex- 
tremities. Retarded ossification of the pubis and 
ischium and bilateral dislocation of hips can be 
seen. 


59 relatives was obtained. With the 
exception of one cousin, who had been born 
blind but with normal intelligence, no congenital 
anomalies occurred on the paternal, side. No 
harelip, cleft palate, ear anomalies, crippling dis- 
orders, or mental retardation were reported on 
either side of the family 

Clinical Course—The infant was kept in an 
Isolette under high humidity. Respirations were 
regular and not labored but of small amplitude. 
The color was good but the cry weak and high- 
pitched. The child was moderately active, yet 
the over-all impression was that she was in poor 
condition, even though no specific system could 
be incriminated for her general weakness, On the 
second day the respirations became suddenly 
labored, and the child had a few episodes of apnea 
and died at 29 hours of age, during one such 
episode. No satisfactory explanation could be 
found clinically for the cause of death. 

Autopsy—The dissociation between the well- 
documented gestational age and body maturity of 
this child was further confirmed by the autopsy 
findings. The bony calvarium was markedly re- 
duced in size to two very small widely separated 
frontal bones (4X3 cm.) and two rudiments of 
temporal bones (11 cm.). The parietal bones 
were still in the membranous state, but the occipital 
bone was totally ossified. The weight of the 
brain was 350 gm., which is average for a normal 
full-term child but large for this child of 1,280 
gm. It appeared somewhat rounder than normal 
but had no gross external abnormalities. Micro- 
scopically, the cerebral cortex showed no acute 
or chronic degenerative changes and appeared more 
mature than is usual in the full-term newborn 
baby. The lungs and kidneys shared in this mature 
appearance, but their weight was not excessive in 
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regard to the total body weight. The lungs showed 
infiltration with round cells, compatible with the 
diagnosis of chronic interstitial pneumonitis. The 
ovaries, adrenals, and cerebellar cortex showed a 
degree of immaturity in keeping with the small 
body weight, There was a defect in the right leaf 
of the diaphragm 1 cm. in diameter, through which 
three nubbins of liver herniated, and a Meckel’'s 
diverticulum, All other organs, except the thymus, 
which was extremely small, were of normal weight, 
size, configuration, and (De. “A. 
McAdams). 


position 


Comment 


The birth of a child with congenital mal- 
formations following attempted abortion 
raises the question of causal relationship 
of the two events. It is difficult, in a single 
case, to establish with certainty that the 
abortifacient damaged the embryo, but ani- 
mal experiments with teratogenic agents 
have demonstrated that malformations arise 
in a border zone between fetal death and 
normality, and there exists the possibility 
that unsuccessful attempts to induce abor- 
tions may damage the embryo without ter- 
minating pregnancy. Whether such abortive 
attempts are actually an important cause of 
congenital malformations in man has often 
been discussed, but there is little evidence 
that it is so. Whitehouse and McKeown,"’ 
investigating the significance of attempted 
abortion in the etiology of anencephaly, 
came to negative conclusions. In the context 
of this question the case presented above 
has several features of interest. PGA de- 
ficiency created in pregnant rodents experi- 
with the aid of 
represents a rather specific 
method. Under certain conditions 100% of 
the young can be rendered abnormal. To 
obtain malformations with certainty, the 
intensity of the PGA deficiency must be 
controlled and the depletion period timed. 
Instituting the deficiency too early in gesta- 
tion invariably results in fetal death, while 
delaying the deficiency beyond the period 
of organogenesis results in normal young.* 


mentally antagonists 


teratogenic 


The antagonist, aminopterin, ingested by 
the mother of the child described above, is 
known to induce abortion in women if ad- 
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ministered in very early stages of pregnancy 
and to produce malformations if given in 
insufficient amounts in more advanced 
stages. In one series,> 3 of 12 attempted 
abortions failed, and after surgical interven- 
fetuses were found. Mal- 
formations were observed in the fetuses 
of three women who had received 10, 10, 
and 15 mg., respectively, of aminopterin, 
beginning on days 40, 49, and 54, re- 
Under the as- 


tion abnormal 


spectively, of pregnancy. 
sumption that fertilization took place about 
two weeks after the last menstrual period, 
the ingestion of the drug began in our case 
on Day 55 and lasted to Day 66 of 
(estimated) fertilization age, the total dose 
amounting to 12 mg. Thus the dose was of 
the same magnitude as that reported in the 
cases of Thiersch,® but the delay was prob- 
ably even greater. The malformations of the 
child were than those in the 
series of Thiersch, in which meningoen- 
cephalocele, hydrocephalus, and harelip with 
cleft palate occurred. Can the malformations 
of this child be attributed to the agent ap- 
plied from the 10th to the 12th week of 
gestation, when the embryo was probably 
8 to 10 weeks old? 

It has been emphasized that the much- 
practiced method of retrospective timing of 
the origin of congenital malformations is 
However, it is 


less severe 


fraught with danger 
possible sometimes to exclude the possi- 
bility of a causal connection be:ween an 
external event and the formation of a con- 
genital defect if the incriminated incident 
occurred after the formative period of the 
affected organ. For instance, a spina bifida 
apertura with an open neural plate cannot 
be attributed to an incident in the third 
month of pregnancy, since the neural tube 
is normally closed in an embryo 4 weeks 
old. But many congenital malformations 


can be explained by retarded or abnormal 
growth in early or in later periods of gesta- 
tion, and retrospective timing of the devia- 


from the normal becomes 


tion very 


hazardous. 
In the described the 
ministration of a teratogenic drug was 


case above ad- 
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Fig. 6.—Skull of a human embryo of about nine 
weeks (38-40 mm.). Cartilage is shown in gray 
wash; the locations of the endochondral ossification 
centers which have appeared at this age are in- 
dicated by superimposed stippling; the lace-like 
trabeculae of young intramembranous bone are 
shown in black. Courtesy of Bradley M. Patten, 
“Human Embryology,” Ed. 2, New York, The 
Blakiston Company, (division of McGraw-Hill 
Book Company, Inc.) 1953. 


limited to a rather well-defined time of gesta- 
tion. Before one attributes the malforma- 
tions of the child to the ingestion of the 
drug, one has to ask if they could have been 
caused by the drug or if they indicate in- 
terference with development before its ad- 
ministration, 

Many malformations of this child, such 
as those of the extremities, do not lend 
themselves to chronological analysis, since 
they could be attributed to early or to late 
deformation. 

If one compares the skull of this child 
(Fig. 4) and that of a 9-week embryo 
( Fig. 6), one finds that the membrane bones 
which constitute the sides and the roof of 
the cranium are absent in both. The base 
of the skull 9-week 
embryo in cartilaginous form, and ossifica- 


can be seen in the 
tion has begun in some of the facial and 
long bones and in the clavicle. Ossification 
of the frontal bone begins in the 9th week 
and that of the parietal bones in the 10th.® 
It seems as if the drug administered during 
the 9th and 10th weeks had interfered with 
ossification of the membrane bones which 
normally begins at that time but not with 


Warkany et al. 


ossification of those bones which normally 
chondrify or ossify before nine weeks. 

According to Fulton,” the threshold 
period of palatal closure lies between 47 and 
49 days of ovulation age. In his study 
touching of the converging maxillary proc- 
esses at any place along the palatal plane 
was considered as “closure.” However, at 
this stage the palate is not completely sealed, 
as the palate closes in an X configuration, 
first at a point distal to the anterior end, 
continuing backward through the middle 
half, then closing through the anterior 
fourth, and, finally, through the posterior 
fourth. In Fulton’s series the palate was 
still open in one embryo of 53 days of 
ovulation age. If one takes into considera- 
tion individual variations and the uncer- 
tainties of establishing ovulation age by 
menstrual history, one cannot exclude the 
possibility that the final closure of the 
posterior portion of the palate was inhibited 
in this child by the drug administered from 
the 56th day on. 

The development of the auricle in the 
human embryo was described in detail by 
Streeter..4 In very young embryos with 
undeveloped mandibles the areas involved in 
the formation of the external ear are located 
very low and near the midline. The auricular 
hillocks develop around the first gill clefts, 
which lie between the mandibular and hyoid 
arches. As the mandible grows the auricular 
area is displaced upward and backward, 
but in some cases of agnathia and micro- 


gnathia the ears maintain more or less their 
(synotia). In 


low near-midline position 
embryos 16-18 mm. long (about the seventh 
week) the auricle assumes still a horizontal 
position with the mandibular portion located 
above the hyoid portion. As the ear moves 
upward and backward the mandibular bar 
becomes the anterior and the hyoid bar, the 
posterior part of the auricle. The tragus 
and the crus helicis develop from the an- 
terior, mandibular, bar; the helix, anthelix, 
antitragus, and lobulus from the posterior, 
hyoid, bar. Differentiation of the hyoid bar 
into helix and anthelix, which begins in 
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embryos of about 50 mm. crown-rump 
length," takes place early in the third month, 

The auricles of this child show some ar- 
rest of ascent and are located low and near 
the midline, as seen in some cases of micro- 
gnathia *™* (Fig. 7). Since the ascent of the 
auricle is a gradual one, it is not possible 
to assign the midposition of the auricles 
of this child to any definite embryological 
stage or gestational age. The absence of a 
large part of the helix and of the lobe could 
be attributed to faulty differentiation of the 
hyoid bar into helix and anthelix, which 
takes place in the first half of the third 
month. The possibility that the deformity 
of the ear was brought on by ingestion of 
aminopterin between Days 56 and 68 cannot 
be excluded. 

The family history is negative for cranial 
dysostosis, cleft palate, auricular deformi- 
ties, and crippling diseases. Although this 
does not rule out the possibility that ab- 
normal genetic factors played a role in the 
malformations of this child, there is no 
proof that they did. 

Since aminopterin and other folic acid 
antagonists have been proven to be terato- 
genic in man and in experimental animals 


2) 1S 


Fig. 7.—Micrognathia with external ears remain- 
ing in the primitive hyomandibular cleft position. 
Courtesy of Bradley M. Patten, “Human Embry- 
ology,” Ed. 2, New York, The Blakiston Company, 
(division of McGraw-Hill Book Company, Inc.) 
1953. 
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and since some of the malformations found 
in this child can be explained by inter- 
ference with normal embryonic development 
from the 10th to 12th weeks of gestation, 
when the embryo was probably 8 to 10 
weeks old, it seems reasonable to assume 
that the anomalies of the child described 
can be attributed to unsuccessful abortion 
attempted with aminopterin. 


Summary 


Multiple congenital malformations are de- 
scribed in a child whose mother attempted 
abortion with aminopterin (4-amino-pteroyl- 
glutamic acid) in the 10th week of gesta- 
tion. The child showed intrauterine growth 
retardation, cranial dysostosis, posterior 
palate cleft, mandibular hypoplasia, and 
anomalies of the ears. It seems probable 
that this unusual syndrome was caused by 
ingestion of the drug, which interfered with 
normal fetal development in the third month 
of gestation. 


Children’s Hospital (29). 
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Calcification of Intervertebral Disks in Children 


A. ASADI, Ph.D., M.D., Ann Arbor, Mich. 

Calcification of intervertebral disks in 
children is a curious clinical and radiologi- 
cal entity. The purpose of this paper is to 
report two children with intervertebral disk 
calcification. The clinical manifestation, eti- 
ology, and pathological physiology are dis- 
cussed, including differences in children as 
compared with adults. 

Nineteen cases have been reported in 
children. The first, in 1924, was by Baron.‘ 
Later, in 1954, Silverman reviewed eight 


and reported seven other cases." In 1954 


two more cases were reported,’*"" and in 
1957, two additional cases.*'* 


Report of Cases 


Case 1.—An 8-year-old Negro boy was admitted 
to Duke University Hospital. He had been born 
at this hospital of an uncomplicated “term” preg- 
nancy, weighing 1,855 gm. Labor was short; low 
forceps were used in delivery 
premature nursery for three weeks and weighed 
2,240 gm. on discharge, at which time the physical 
Blood from the mother 


He remained in the 


examination was negative. 
and cord blood both gave a negative serologic test 
for syphilis. 

At home he received a 20 Cal. per ounce formula, 
and development was reported as normal, until at 
one year of age he was noted to have bilateral 
cataracts, presumably congenital in origin. Cata- 
ract extraction was attempted at 4 years of age. 
Otherwise he remained in good health until two 
weeks prior to admission, at which time he had 
attempted to lift the side of without 
apparent consequence. The next day he fell while 
playing, with no evidence of trauma. He first 
noted some low back pains three days later, asso- 
ciated with mild recurrent cramping 
pain. The backache became 
mittent, and he then started to complain also of 
stiffness of the back. He had no headache, fever, 
nuchal rigidity, anorexia, nausea, or vomiting. The 
back pain changed to a constant aching, with epi- 
sodes of severe sharp pain at the level of the 


a trailer, 


abdominal 


severer and inter- 


Submitted for publication June 13, 1958. 
Department of Pediatrics, The Duke University 
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dorsolumbar spine junction but with no radiation; 
these episodes occurred when the patient moved 
or was moved. 
was admitted to another hospital and then trans- 


Three days prior to admission he 


ferred to this hospital 

At the first hospital, the physical examination 
except for “marked 
Routine analysis of 


was reported as negative 
arching of the lumbar spine.” 
the blood, urine, and spinal fluid were all reported 
as normal. 

On admission to The Duke University Hospital 
he was noted to be a well-developed slender Negro 
boy with a blood pressure of 112/68 and a rectal 
temperature of 37.7 C (99.9 F). His back was 
markedly arched in an exaggerated lordotic pos- 
ture, with a severe dorsolumbar paravertebral mus- 
cle spasm. There was no evidence of trauma over 
his trunk. The child was in no distress while 
lying undisturbed. However, he experienced ex- 
cruciating pain when examined or moved. Eye ex- 
amination revealed a capsular cataract of the left 
eye and an operative coloboma of the right eye 
There was a slight injection of the pharyngeal 
wall, and the neck was supple. The lungs, heart, 
abdomen, genitalia, and extremities were normal 
The neurological revealed normal 
superficial and deep tendon reflexes. There was no 
Kernig’s and 


examination 


motor weakness or sensory deficit. 
Brudzinski’s signs were present. 
Accessory Clinical Findings—The hemoglobin, 
hematocrit, white blood cell and differential count, 
erythrocyte sedimentation rate, total protein and 
fasting blood sugar, and 
all normal 


albumin-globulin ratio, 
total cholesterol determinations 
The complete urinalysis and tests for alkaptonuria 
were negative. The serum calcium ranged from 
10.0 to 10.9 mg.; the phosphorous, from 4.0 to 
5.9 mg., and the alkaline phosphatase, from 2.7 to 
5.0 Bodansky units per 100 ml. of blood. These 
tests were subsequently repeated at intervals during 
The 


sero- 


were 


the follow-up period and remained normal 
C-reactive protein, sickle-cell preparation, 
logical test for syphilis, Brucella agglutination test, 
and skin tests for histoplasmosis, blastomycosis, 
coccidioidomycosis, brucellosis, as well as old 
tuberculin (from 1:10,000 to 1:100), were all nega- 
tive. A lumbar puncture revealed normal pressure ; 
the cerebrospinal fluid was clear and colorless, 
with 2 mononuclear cells per cubic millimeter, and 
Pandy’s test was negative. Spinal fluid sugar was 
69 mg.; protein, 28 mg. per 100 ml., and chloride, 
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Figs. 1-4 (Case 1) 

point to the calcified nucleus pulposus at T-12 
127.0 mEq. per liter. A culture of the fluid was 
negative. 

Roentgenograms of the chest were normal, 
whereas studies of the spine revealed a calcification 
in the nucleus pulposus at T-12 intervertebral disk 
(Figs. 1 and 2). Dorsolumbar myelography re- 
vealed the contrast media to pass without obstruc- 
tion throughout the lumbar thoracic canal 
(Figs. 3 and 4). No defect was seen at T-12 to 
L-1 ECG was suggestive of right and left 
ventricular hypertrophy but without additional 
confirmatory findings 

Course of Illness—The patient was kept in the 
hospital on bed rest and received acetylsalicylic 
(0.32 gm. 4 hours if 
pain). His course did not change 
was then placed in a body cast and discharged on 
the seventh hospital day, to be followed in the out- 
was removed after 
then 


and 


level. 


necessary for 
for days. He 


acid every 


patient department. The cast 
six weeks. X-ray of the 


diminution of the calcified area (Fig. 5) 


spine revealed 


He was 


Roentgenograms and myelograms of the dorsolumbar region. Arrows 


gradually allowed more movements, and he was 
seen three weeks later, after the removal of the 
cast. At this time, the x-ray films revealed marked 
reduction in the size of the calcified area (Figs. 
6 and 7). He had no complaints of pain while he 
was in the cast and remained completely asympto- 
matic afterward 

Case 2—A 13-year-old Negro boy visited the 
outpatient department after having had intermit- 
tent back pain for three months. The pain was 
preceded by lifting a heavy object a few days 
earlier, but it was eased by bed rest and sympto- 
matic treatment at home, as prescribed by his local 
physician. 

The backache recurred after he was hit on the 
back by another boy one week prior to his visit 
The pain was confined to the upper dorsal region 
and was nonradiating. The physical examination 
was completely unremarkable. The 
clinical findings revealed hemoglobin of 15.5 gm 
count of 14,850, with 65% 


accessory 


and white blood cell 


Figs. 5-7 (Case 1).—Roentgenograms showing the diminution in size of the calcified area. 
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Fig. 8 (Case 2).—Roentgenogram of thoracic 
spine. Arrows point to calcification in interverte- 
bral disks, T-5 and T-6. 


polymorphonuclear cells, 3% eosinophils, 2% mono- 
cytes, and 30% lymphocytes. Urinalysis and sickle- 
cell preparation were negative. The x-ray of the 
spine showed calcification of intervertebral disks 
T-5 and T-6 (Fig. 8). The chest x-ray was not 
remarkable. A follow-up was not obtained. 


Comment 


I, Anatomy and Physiology of Inter- 
vertebral Disk.—The structure physi- 
ological significance of the intervertebral 
disks have been carefully reviewed else- 
where,**!" but they are briefly outlined 
below. An intervertebral disk consists of 
three distinct parts: the nucleus pulposus, 
the annulus fibrosus, and the cartilaginous 
plates (or limiting plates). The plates are 
of hyaline cartilage and firmly adhere to the 
intervertebral surfaces adjoining the verte- 
bral bodies. The annulus fibrosus binds the 
adjacent vertebral bodies and constitutes an 
envelope surrounding the nucleus pulposus 
like a capsule. The nucleus pulposus is a 
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semigelatinous structure and is “encapsu- 
lated” by the cartilaginous plates and the 
annulus fibrosus. 

In early age, the nucleus pulposus is rich 
in blood supply,? which markedly diminishes 
toward the third decade of life.* The nu- 
cleus pulposus consists of few cells, poorly 
differentiated collagenous fibers, and an 
amorphous substance. The amorphous sub- 
stance is composed of polysaccharides, a 
protein component attached to the polysac- 
charide, and water. With increasing age, 
the water content and elasticity diminish 
and the fibrous element becomes more 
prominent.*"* Sylvén et al., 1951,)° using 
electron microscopy, described the inter- 
fibrillar matrix as “a three dimensional 
lattice gel system with a regular molecular 
pattern.” 

The intervertebral disk is a unit which 
“transmits, modifies and evenly distributes 
the force of strain.”* The annulus, com- 
posed of concentric rings of fibrous carti- 
lage, is compressible and elastic. The 
nucleus, on the other hand, composed of 

mucoid material is noncom- 
The nucleus, together with the 
functions as a “hydraulic ball 


semiliquid 
pressible. 
annulus, 

bearing.” ** The nucleus occupies an eccen- 
tric position in the middle of the disk, 
being localized more anteriorly in the cervi- 
cal and lumbar vertebrae.’* Any movement 
of the spinal column is accompanied by a 
shift of forces in each nucleus pulposus. 
Flexion of the spinal column causes an 


anterior compression of the nucleus which 
results in displacing it posteriorly. Anterior 
displacement occurs during extension.* The 
nuclei pulposi are displaced (or situated) 
in a direction opposite to that assumed by 
the curvatures of the spine, whether these 
curvatures are transient as during move- 


ment or permanent as in normal and path- 
ological posture (curvatures). 
II. Calcification of Intervertebral Disks. 
Calcification may occur in the cartilagi- 
nous plates, the annulus, or the nucleus 
pulposus. Sandstr6ém, 1951,?° maintains that 
calcification of the plates and the annulus 
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is generally permanent, while calcification 
of the nucleus may or may not be reversible. 
Calcification of the annulus is reported to 
be 10 times as frequent as that of the 
nucleus.'* 

In adults, the calcification usually involves 
the annulus and the plates, with occasional 
involvement of the whole disk. In general, 
it is permanent and not associated with 
symptoms. The etiology is considered to be 
due to a degenerative process,'' except for 
rare cases of alkaptonuric ochronosis.*:™ 

In childhood, the usual site of calcifica- 
It is fre- 
with 


tion is in the nucleus pulposus. 


quently reversible and associated 


localized symptoms of tenderness and para- 
vertebral muscle spasm around the calcified 
area. The age distribution ranges from 5 
months to 12 years. 
appear within a few days or weeks. How- 


The symptoms dis- 
ever, the disappearance of the clinical 
manifestations does not always coincide 
with the resorption of calcium. The fre- 
quent correlation of the symptomatology 
with the roentgenological findings in the 
reported cases could not be considered co- 
incidental; neither could it be accepted as 
a cause and effect. Twenty-five per cent 
are not associated with symptoms, and many 
present no apparent 
To establish the 
consequential association of the clinical 
manifestations with the occurrence of cal- 
cification requires further investigation. 
Etiologically, in children, the degenerative 
changes and alkaptonuric ochronosis can be 
eliminated, since in both conditions several 
calcific changes 
infectious proc- 
authors whose 


symptomatic cases 


radiological findings. 


years are required before 
appear.*:!13 A metastatic 
ess is suggested by some 
patients had a moderate elevation of tem- 
perature and sedimentation rate and a 
Shorr and Adler ™ 
advocated a traumatic origin perhaps asso- 
ciated with hemorrhage in the nucleus 
pulposus and subsequent calcification. 
Calcification of the intervertebral disk 
appears to be a self-limiting process and 
carries a good prognosis with simple con- 
servative symptomatic measures. However, 


Asadi 


it should be emphasized that the finding of 
a calcified disk is not necessarily diagnostic ; 
the patient should be observed for other 
possible causes of symptomatology, such as 
malignancy and granulomatous lesions. 

In the first case presented in this report, 
in spite of elaborate diagnostic procedures, 
the diagnosis of calcified intervertebral disk 
was largely made by exclusion. The eti- 
ology was presumably traumatic; the calci- 
fication gradually diminished and was barely 
distinguishable by x-ray 10 weeks after the 
onset of symptoms. In the second case, in 
which a follow-up was not obtained, trauma 
also appeared to be the etiological factor. 


Summary 


Two additional cases of symptomatic 
calcified intervertebral disk in children are 
reported. Both cases were preceded by 
trauma; other etiological factors were rea- 
sonably eliminated in one case. The 
anatomy, physiology, and calcification of 
intervertebral disks are briefly reviewed. 


Department of Pediatrics, University Hospital. 
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Subclinical Pneumocystis Pneumonitis 


WALTER H. SHELDON, M.D., Atlanta 


In Europe, Pneumocystis carinii or inter- 
stitial plasma-cell pneumonia is frequent; 
it affects chiefly premature or otherwise de- 
bilitated infants, and it occurs sometimes in 
small epidemics.' The highest incidence of 
the infection is at the age of 4 weeks to 6 
months. The mortality is high and is not 
influenced by therapy. The typical autopsy 
findings pneumonia 
characterized by plasma-cell infiltration of 
the alveolar septa and a peculiar intra- 
alveolar material with many minute organ- 
identified as P. 
carinii and are generally accepted as the 
causative agent, although they have not been 


show extensive 


isms. These have been 


isolated in culture. Unequivocal transmis- 
sion of the infection to experimental ani- 
mals has not been accomplished. There is 
much controversy regarding the taxonomic 
position of the organism, which some con- 
sider a protozoon, others, a fungus, 

In North America, Pneumocystic pneu- 
monia is thought to be a rare disorder and 
thus far only a few isolated cases have 
been reported.27 However, within one year 
after the first case of the infection had been 
recognized in this laboratory,® we have en- 
countered the autopsy as an 
incidental finding in two further patients, 
one of whom was a 10-year-old child. In 
these cases the pulmonary changes lacked 
many of the typical morphologic features of 


disease at 


Pneumocystic pneumonia and consisted of 
a focal interstitial pneumonitis of bland 
appearance. 
Report of Cases 

Case 1—A 3-month-old white native American 
girl was found dead in her crib during the early 

Submitted for publication July 8, 1958. 
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morning of Jan. 10, 1958. After completion of the 
autopsy the following data were obtained from an 
interview with her parents. The infant weighed 
about 6 Ib. at birth after normal gestation and de- 
livery. She was breast-fed by the mother until the 
age of 6 weeks, when she weighed 8% Ib. At that 
time she was weaned and her diet was changed to 
baby foods and bottle feedings supplemented by a 
vitamin preparation which, however, was omitted 
some weeks before death. The child was a “good 
baby” and developed normally. The mother noted 
a yellow tinge of the skin five weeks after birth 
and a slight cold about four weeks before death. 
These manifestations subsided within a few days, 
and no medical advice was sought. On the day 
death the infant appeared normal 
She went to sleep as usual, at midnight 
took a bottle with good appetite, and went readily 
back to sleep. 
4 a. m. when she was in the habit of requiring 
another feeding. At 5 a. m. the father awoke and 
found the infant dead. 


before and 


healthy. 


She failed to wake the parents at 


The father, who was 24 years old and worked in 
a steel mill, enjoyed good health. The mother, who 
had had two previous pregnancies, was 23 years 
old, worked in a cotton mill, and was also healthy. 
The oldest child, a 3-year-old girl, was healthy 
At the age of about 
by a physician for cough associated with low-grade 


3 months she was treated 
fever. This illness lasted for about three weeks. 
The other infant, a girl, was born prematurely at 
7-8 months of gestation and died 22 hours after 
delivery. No autopsy was performed. 

The family lived in a small adequately furnished 
home located in a mill-town type section of a semi- 
rural community on the outskirts of Atlanta. The 
general cleanliness of The 
house was supplied with city water and had a 
septic tank. No pets were kept in the house, where 
roaches were occasionally seen. 


the home was poor. 


mice, rats, and 
Dogs and chickens were kept in the back yard 
The family had had no known contact with anyone 
who had been in Europe 
Autopsy.—Gross Findings: The body was well 
developed and measuring 58 cm. in 
length and weighing 4,900 gm. The right lung 
weighed 53 gm. (normal 35 gm.) ; the left, 49 gm 


nourished, 


(normal 30 gm.). The pleural surfaces were nor- 
mal and transmitted a pinkish color with reddish- 
brown areas 3-5 mm. in diameter. The consistency 
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Fig. 1 (Case 1).— 
Slight focal interstitial 
pneumonitis. Hematoxy- 
lin and phloxine; X 125. 


was slightly and uniformly increased. The cut 
surfaces revealed a similar color to that described 
above and showed no consolidation. All other or- 
gans and tissues including the brain were of normal 
size, weight, and appearance. 

Histologic Findings: The lungs showed frequent 
minute foci located in close proximity to alveolar 
ducts (Fig. 1), where the septa displayed a slight 
cellular infiltration consisting chiefly of lympho- 
cytes, occasional plasma cells, and large mononu- 
clear cells (Fig. 2). In these areas the 
alveolar-lining cells were prominent and were shed- 


ding into the alveoli, where they were seen singly 
or as small aggregates of large mononuclear cells 
which extended into the alveolar ducts and terminal 
bronchioles. The mononuclear cells showed evi- 
dence of degeneration ranging from slightly sudano- 
philic intracytoplasmic vacuoles to necrosis. Spongy 
or honeycomb-like material, polymorphonuclear 
leukocytes, giant cells, fibrosis, hyaline membranes, 
and areas of septal wall necrosis were absent. 
Small numbers of Pneumocystis organisms, mostly 
cysts and, less commonly, free forms, were present 


among the alveolar contents. The organisms fre- 


Fig. 2 (Case 1).—In- 
terstitial pneumonitis with 
some large mononuclear 
cells in alveoli. Giemsa 
stain; x 265. 
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quently appeared to be in close contact with the 
alveolar-lining and intraluminal large mononuclear 
cells. They were not identified with certainty either 
within cells or in the septa. The organisms were 
readily demonstrated in sections with either Giemsa, 
Gomori’s methenamine silver or periodic acid- 
Schiff (PAS) stains (Fig. 3) and in Giemsa- 
stained imprint smears of fresh lung tissue (Fig. 
4 A and B). The smears also showed occasional 
Gram-positive cocci. Adjacent to the foci of pneu- 
monitis were some atelectatic alveoli and larger 


areas of acute emphysema. There were no other 


Fig. 4—Pneumocystis 
organisms (arrows) in 
lung. A and B (Case 1), 
smears of fresh tissue, 
cysts with eight organ- 
isms; Giemsa stain; 
2,000 and < 1,800. 
Case 2, smears of forma- 
lin-fixed tissue. C, dis- 
torted cyst with six 
organisms. D, cyst with 
eight organisms. Giemsa 
stain; 2,000 
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Fig. 3 (Case 1).—Oc- 
casional Pneumocystis 
cysts (arrows) in alveoli. 
Periodic  acid-Schiff 
stain; X 672. 


findings except for depletion of the lymphoid tis- 
sues and acute congestion of the viscera. No 
cytomegalic inclusions were encountered, but the 
salivary glands were not examined. 

Bacteriologic and Mycologic Findings: A culture 
of lung tissue yielded hemolytic Staphylococcus 
pyogenes var. aureus, coagulase-positive. No growth 
was obtained from heart blood. Tubes of Sabou- 
raud’s dextrose agar inoculated some weeks after 
autopsy with fresh-frozen lung tissue were in- 
cubated at room temperature as well as at 30 C 


and 37 C and yielded no fungus growth. 


3 
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Case 2.—A 10-year-old white native American 
girl was admitted to Emory University Hospital 
on Jan. 19, 1958, with the diagnosis of glomerulo- 
nephritis and renal failure of about one month's 
duration, The past history revealed repeated bouts 
of tonsillitis. The last attack occurred 18 days 
before the onset of the present illness and sub- 
sided rapidly without medication. A routine physi- 
cal examination had been performed in August, 
1957, with negative results, and the parents had con- 
sidered the child healthy and normal. The father, 
aged 49, enjoyed good health and worked as a 
tool-and-dye worker at an aircraft plant. The 
mother was 41 years old. She had been treated 
for pulmonary tuberculosis year in the 
state tuberculosis hospital but had been released 
three years previously and informed that the in- 
fection had been arrested. The patient had a 12- 
year-old brother and an 8-year-old sister. Both 
siblings were said to enjoy good health. The family 
lived in a small town 15 miles outside Atlanta. No 
other information was available concerning the pa- 


for one 


tient’s environment. 


Physical examination revealed the following 
pertinent findings. The temperature was 98.6 F; 
pulse rate, 80 per minute; respirations, 16 per min- 
ute, and the blood pressure, 140 mm. Hg. systolic 
and 90 diastolic. The patient appeared ill and 


lethargic. There was moderate generalized edema. 


Funduscopic examination showed nothing signifi- 


cant. The respirations were slow and shallow. The 
heart and lungs were normal. The abdomen was 
protuberant, with some shifting dullness. Neu- 
rologic examination revealed nothing of note. 
Urinanalysis showed a grossly bloody urine and 
4+ albuminuria, specific gravity of 1.009, innumer- 
able red blood cells, 4-6 white blood cells, 2-4 
renal epithelial cells, and occasional hyaline and a 
few granular casts. The urine volume for 24 hours 
varied between 570 cc. and 1,220 cc. The urinary 
electrolyte determinations for 24-hour specimens 
ranged between the following values: sodium, 1.8 
and 41.2 mEq. per liter; potassium, 15.4 and 35.5 
mEq. per liter, and chlorides, 23.0 and 37.1 mEq. 
per liter. The blood hemoglobin was 7.2 gm. per 
100 ml., with a terminal drop to 2.6 gm. per 100 
ml. The total white blood cell count was 14,450 
per cubic millimeter, with a differential count of 
84% segmented cells, 10% lymphocytes, 3% mono- 
cytes, and 2% eosinophils. An L.E.-cell preparation 
was negative. The erythrocyte sedimentation rate 
was 104 mm. in one hour (Westergren). The total 
serum cholesterol was 214 mg. % on admission and 
fell later to 112 mg. %. The total plasma proteins 
were 3.9 gm. %, with 1.7 gm. % albumin and 2.2 
gm. % globulin. Blood, serum, and plasma chemi- 
cal determination ranged between the following 
values: NPN from 9%6 to 210 mg. %; COs from 
27.9 to 14.7 mEq. per liter; K from 5.2 to 44 
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mEq. per liter; Na from 107.0 to 148.5 mEq. per 
liter; Cl from 66.0 to 102.3 mEq. per liter; Ca 
from 7.4 to 8.8 mg. %, and P from 10,7 to 12.3 
mg. %. Stool guaiac determinations varied from 
1+ to 4+. A single urine culture obtained three 
weeks after admission yielded Escherichia coli. 

The course in the hospital was characterized by 
increasing renal failure and progressive cardiac en- 
largement, with the blood pressure rising to 170 
mm. Hg systolic and 110 mm. Hg diastolic. On 
the 16th hospital day an episode of slight con- 
vulsions of the right side appeared, and it recurred 
in a severer manner six days later. The lungs were 
repeatedly reported as clear on physical examina- 
tion, but roentgenograms of the chest were not 
obtained. Among other medications the patient re- 
ceived 120 mg. of triamcinolone (Aristocort) from 
the 11th to the 13th hospital day and from then 
until the 54th day a total of 224 mg. of hydro- 
cortisone derivative (Medrol). Various broad- 
spectrum antibiotics tetracycline ([Achromycin and 
Cosa-Tetracyn] and novobiocin [Albamycin]) were 
given from the 26th until the 72d hospital day. 
Terminally, the patient became comatose and died 
112 days after admission. 

Autopsy.—Gross Findings: The body was well 
developed but emaciated. The skin and mucous 
membranes were pale. The right lung weighed 
180 gm.; the left, 240 gm. The pleural surfaces 
were The consistency was normal, with 
some emphysema at the mediastinal margins and 
some 1.5-2 cm. areas of basal atelectasis. The cut 
surfaces exuded frothy pink fluid and were pale 
pink with reddish-brown areas of firmer consistency 
measuring 0.5-1 cm. in diameter, which were 
mainly located near the hilum. The bronchi con- 
tained a small amount of pinkish mucoid material. 
The heart weighed 215 gm. (normal 115 gm.) and 
showed hypertrophy of the left ventricle. The 
abdomen contained 100 cc. of clear straw-colored 
fluid. 


erosion measuring 21.5 cm. in diameter. 


normal. 


The lower esophagus revealed a superficial 
Many 
minute superficial mucosal hemorrhages were seen 
The pancreas 
weighed 20 gm. and was hard. The cut surfaces 
were not remarkable. The liver weighed 1,240 gm. 
The combined weight of the 


throughout the small intestine. 


and was congested. 
adrenals was 9.5 gm., and on cut 
cortices were pale yellow. The right kidney weighed 
76 gm.; the left, 96 gm. The surfaces were finely 
and uniformly granular and pale brown in color, 
Demarcation 
of cortex and medulla was indistinct. The papillae 
on the left side were ulcerated and necrotic. The 
pelves and lower urinary tract were not remarkable. 
The brain weighed 1,220 gm. and showed cerebral 
edema. The left occipital lobe revealed a 2 cm 
area of hemorrhage involving both gray and white 
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Fig. 5 (Case 2).—Foci 
of interstitial pneumonitis. 
Prominent alveolar lining 
cells and large mononu- 
clear cells in alveolar lu- 
mens. Giemsa stain; 


X 125. 


matter. Another hemorrhage, measuring 0.5 cm. 
in diameter, was present in the center of the pons. 

Histologic Findings : Throughout the lungs, many 
small groups of alveoli in the immediate vicinity 
of alveolar ducts revealed a moderate infiltration 


of their septa by lymphocytes, occasional large 


mononuclear cells, and rare plasma cells (Fig. 5). 
In these areas the alveolar lining cells were promi- 


nent and tended to become detached into the 
alveoli, where they appeared as large mononuclear 
cells. in moderate numbers, 
either singly or in small clusters, and frequently 


showed some sudanophilic vacuolation of the cyto- 


These were present 


Sheldon 


plasm. Rare multinucleated giant cells were present 
(Fig. 6) 
morphonuclear leukocytes, hyaline membranes, and 
septal-wall necrosis were absent. Small numbers 
of Pneumocystis organisms, predominately cysts, 
were present in the alveoli. The organisms tended 
to form small clusters and generally appeared to be 
in close contact with the alveolar-lining and intra- 
luminal-lining cells but were not seen either within 
cells or in the septa (Fig. 7). The Giemsa, 
Gomori’s methenamine silver, and the PAS stain- 


in the alveoli Spongy material, poly- 


ing methods were employed for the demonstration 
of the agent in sections (Fig. 8). Many alveoli 


Fig. 6 (Case 2).—In- 
terstitial pneumonitis. 
Multinucleated giant cell 
among alveolar contents. 
Giemsa stain; 130. 
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between the areas of interstitial infiltration showed 
some emphysema, while others were partially col- 


lapsed. Throughout the lungs, some granular 
eosinophilic precipitate was present in the alveoli, 
a few of which also contained rare threads of 
fibrin. Some alveolar ducts and bronchioles con- 
tained masses of Gram-positive cocci and Gram- 
negative bacilli unattended by cellular response. 
No imprint smears of the lung had been taken 
at autopsy, and no fresh-frozen material was avail- 
able. An emulsion of formalin-fixed lung tissue 
in saline was prepared by grinding small fragments 
of tissue in a 40 gauge stainless-steel mesh sieve. 


Fig. 8 (Case 2).— 
Clusters of Pneumocystis 
cysts (black) in alveolus. 
Gomori’s methenamine 
silver-safranine; 670 


Fig. 7. (Case 2).— 


Pneumocystis cyst (ar- 
row) in alveolar duct. 
Only five of the six or- 
ganisms are visible. 
Giemsa stain; 1,480. 


Giemsa-stained smears of the emulsion revealed 
typical Pneumocystis cysts, as well as numerous 
cocci and bacilli. These preparations were less 
satisfactory than smears prepared from fresh or 
fresh-frozen tissue and did not permit the identifi- 
cation of single free Pneumocystis organisms. 
Furthermore, most Pneumocystis cysts were mark- 
edly distorted, but some were sufficiently preserved 
to reveal morphologic details and permit their 
identification (Fig. 4 C and D). 

Additional histologic findings consisted of chronic 
glomerulonephritis ; acute pyelonephritis with papil- 
lary necrosis of the left kidney; slight subacute 
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focal pancreatitis and diffuse dilatation of pan- 
creatic acini and ductules with inspissation of secre- 
tions; minimal interstitial myocarditis; subacute 
esophagitis ; fatty metamorphosis of the liver; some 
hemosiderosis of spleen, liver, and bone marrow, 
and hyperplasia of bone marrow. There were old 
and recent thrombosis of an angiomatous malforma- 
tion in the cortex of the left occipital lobe, with 
necrosis of the adjacent brain tissue and a small 
recent hemorrhage in the pons. No Pneumocystis 
organisms were identified outside the lung, and no 
cytomegalic or other inclusion bodies were found 
in any of the tissues. The salivary glands were 
not examined. 

Cultures of lung tissue yielded hemolytic S. 
pyogenes var. aureus, coagulase-positive. No 
growth was obtained from the heart blood, and no 
fungus cultures were taken. 


Comment 


The incidental and bland character of the 
Pneumocystis infection in these two patients 
differs strikingly from the fatal and massive 
pneumonia generally described in this dis- 
ease. The present observations suggest that 
latent and subclinical infection may actually 
be commoner than clinically manifest and 
progressing disease. It seems possible that 
the occurrence of the latter indicates a 
severe impairment of a factor in_host- 
resistance, which appears to operate chiefly 
in early infancy. 

In the two patients reported here the 
clinical data and gross postmortem findings 
did not, even in retrospect, suggest the diag- 
nosis of Pneumocystis infection of the lung. 
Even histologically the Pneumocystis organ- 
isms were overlooked in the first patient in 
sections stained with hematoxylin and 
phloxine but were easily recognized with 
special stains after the diagnosis had been 
established in smears of fresh lung tissue. 
In the second patient, the organisms were 
demonstrated in sections without difficulty 
after the resemblance of the lung changes 
to those of the first case had been noted. 
In both patients the pulmonary lesions were 
focal and active but not extensive and 
showed no signs of rapid progression. The 
changes consisted of an infiltration of the 
alveolar septa by lymphocytes and by occa- 
sional plasma cells and large mononuclear 
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cells and proliferation of alveolar-lining 
cells and some mononuclear cells in the 
alveoli and adjacent alveolar ducts and bron- 
chioles. Pneumocystis organisms were pres- 
ent only in small numbers. This focal 
pneumonitis differed from Pneumocystis 
pneumonia as it has been described by most 
observers and as it appeared in the case of 
a 7-month-old boy previously reported from 
this laboratory. The typical morphologic 
appearance of the disease as seen in Europe 
consists of a widespread pneumonia where 
the alveolar septa are infiltrated by chronic 
inflammatory cells, predominantly plasma 
cells, and where the alveoli are distended 
by a spongy or honeycomb-like material 
containing large numbers of organisms.’ 
Some of the cases reported from North 
America, including the patient previously 
reported from this laboratory, show little 
or no plasma-cell infiltration of the alveolar 
septa,®* although the alveoli are filled with 
spongy substance and organisms, while 
others reveal only a widespread and marked 
interstitial pneumonitis without demonstra- 
ble organisms.** 

While in typical Pneumocystis pneumonia 
the massive consolidation of the lungs with 
subsequent pulmonary failure is the imme- 
diate cause of death, in the two cases re- 
ported here the Pneumocystis infection, 
which was obviously of some duration, did 
not produce an appreciable respiratory em- 
barrassment and appears to be only an inci- 
dental finding. In the 10-year-old child the 


pneumonitis was mild and represented a 
complication which occurred in the course 
of chronic glomerulonephritis with progres- 
sive severe renal failure. A cerebral hem- 


orrhage subsequent to thrombosis of a 
vascular malformation of the brain was the 
immediate cause of death. An agonal aspi- 
ration may account for the presence of 
staphylococci in the postmortem lung cul- 
tures. In the 3-month-old girl the Pneu- 
moncystis pneumonitis was minimal and 1s 
regarded as an incidental finding. Death 
was attributed to an overwhelming staphy- 
lococeal infection possibly superimposed 
upon virus influenza, since at that time 
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several proven cases of Asian virus influ- 
enza with secondary staphylococcal invasion 
had occurred in this community. Unfortu- 
nately, no virus studies were carried out in 
this child. However, sudden death of in- 
fants has been attributed to Pneumocystis 
infection, which in a few cases was found 
at autopsy as a widespread pneumonia, 
while in others only small foci of interstitial 
pneumonitis were encountered.'’"' In the 
latter, no postmortem bacteriologic studies 
are mentioned. Focal interstitial Pneumo- 
cystis pneumonia similar to that in the two 
current patients has been occasionally ob- 
served '*'* and was thought to represent 
healing and abortive forms of the infec- 
tion.’* The morphologic appearance of the 
lesions reported here and the clinical status, 
as well as the laboratory data, in the second 
patient do not favor this interpretation. 

It would appear that Pneumocystis pneu- 
monia is not rare in North America, since 
three unrelated cases of the disease have 
been encountered within one year in this 
laboratory among only 53 autopsies of in- 
fants and children. Additional are 
being found by others either by review of 
old material ' or in current patients.’ Since 


cases 


interstitial pneumonitis is a common autopsy 
finding in infants, it will be of interest to 
determine how frequently this lesion is 
associated with the presence of Pneumo- 
cystis organisms. 

The present findings and those reported 
in the literature suggest that in the patho- 
genesis of Pneumocystis infection a severe 
impairment of host resistance is essential 
before clinically manifest Pneumocystis 
pneumonia with respiratory distress and 
typical morphologic changes can develop. 
There is considerable evidence that latent 
infection is widespread in many different 
animals, but in the normal host the parasite 
seems to be avirulent and behaves like a 
saprophyte. In Europe and Brazil the para- 
site has been found in the lungs of many 
wild and domestic rodents, common labora- 


tory animals, livestock, cats, and dogs.’ In 
this laboratory smears of the lung from 
13 normal rabbits were examined, and ex- 
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tremely rare but morphologically typical 
Pneumocystis organisms were demonstrated 
in 11 animals.'*® In the various animal 
species the agent produces no lesions, and 
generalized infection has been observed only 
in a single young dog.'? Pneumocystis or- 
ganisms have also been demonstrated with- 
out associated inflammatory reaction in the 
lungs of man. In the Netherlands Van der 
Meer and Brug'* found the parasite in 
smears of the lungs in 3 of 104 patients 
examined at autopsy. In Germany Weisse 
and Wedler ' demonstrated the agent at 
autopsy in smears and histologic sections 
of the lung in 23 of 152 unselected patients 
with a wide variety of diseases which did 
not include a single case of interstitial plas- 
ma-cell pneumonia. The age of the patients 
in whom the parasite was found ranged 
days to 79 years. These observa- 


- 


from 5 
tions indicate that latent Pneumocystis in- 
fection is widespread among animals and 
probably is not rare in man. 

All studies of Pneumocystis pneumonia 
emphasize that the disorder occurs chiefly 
between the ages of 4 weeks and 6 months 
and that it shows a definite predilection for 
premature or otherwise debilitated infants.' 
It is rare in older children *° and has 
been recognized in only four adults.?" 
Hamper! *' has pointed out that the infec- 
tion appears to have been present in two 
additional adults with cytomegalic inclusion 
pneumonitis reported by Wyatt et al.** All 
the adult patients were severely debilitated, 
and laboratory determinations — revealed 
abnormalities such as reversal of the albu- 
min-globulin ratio, anemia, and/or granulo- 
cytopenia or a reduced vitamin A_ blood 
level. One patient died of chronic myeloid 
leukemia, another, of Hodgkin’s disease. 

In infants Pneumocystis pneumonia is 
not generally associated with known alter- 
ations of plasma proteins, although its peak 
incidence corresponds with a transient phys- 
iologic decrease of the y-globulin levels 
which begins one week after birth and 
reaches its lowest point at one month. At 
3 months the level begins to rise, and adult 
values are reached at 2 years.** In a few 
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patients the disease appears to have been 
a complication of proven hypo- or agamma- 
globulinemia, and in these the infiltration 
of the alveolar septa by plasma cells was 
sparse or The septal infil- 
trates in both patients described here con- 
tained only rare plasma cells, and the 
absence of these cells was noted in the lung 
of the patient previously reported from this 
laboratory. Furthermore, a decrease in 
total plasma proteins with reversal of the 
albumin-globulin ratio was present in the 
10-year-old child. It appears therefore that 
in the three patients with Pneumocystis 
infection of the lung observed in this labo- 
ratory a congenital or acquired deficiency 
of y-globulins may have been present and 
may have been a predisposing factor for the 
occurrence of this infection. However, it 
is not probable that a deficiency of y-glob- 
ulin is a constant or even frequent occur- 
rence in Pneumocystis infection, since the 
pulmonary lesions in the majority of pa- 
tients are characterized by an infiltration 
with plasma cells from which, in fact, the 
name of interstitial plasma-cell pneumonia 
is derived. These cells are known to be 
closely related to the formation of y-glob- 
ulin and are markedly diminished in 
number or absent in hypo- or agammaglob- 
ulinemia.** 

The available data in the literature indi- 
cate that spreading Pneumocystis infection 
occurs only when host resistance is signifi- 
cantly Since agammaglob- 
ulinemia can be excluded in the majority of 
patients, the high incidence of the disease 
in early infancy suggest that there may 
exist at that time another defect of the body 
defenses consisting of an impaired mecha- 
nism which normally begins to appear one 
month after birth and contributes to the 
development of natural and/or acquired 
resistance during the first year of life. Thus 
the pulmonary lesions in Pneumocystis in- 
fection may be viewed as a reflection of the 
state of host resistance. Widespread pneu- 
monia without plasma-cell infiltration would 
indicate virtual paralysis of y-globulin for- 
mation. Typical extensive pneumonia with 
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plasma-cell reaction may reflect severe im- 
pairment of body defenses not related to 
y-globulin. Focal interstitial pneumonitis 
which eventually may be found to be the 
most frequent manifestation of the disease 
would represent a subclinical infection sub- 
sequent to some decrease in host resistance. 
It is concluded that Pneumocystis infec- 
tion of the lung is probably not rare in this 
country, that the disease may be subclinical, 
that it can manifest itself as a focal inter- 
stitial pneumonitis of bland appearance, and 
that it can occur in older children as well 
as in infants. Furthermore it is suggested 
that a severe impairment of host resistance 
must be present before clinically manifest 
Pneumocystis pneumonia develops. 


Summary 


Pneumocystis carinii infection of the lung 
was encountered as an incidental autopsy 
finding in two white native American girls, 
one 3 months old, the other 10 years old. 
The morphologic lesions consisted of a 
slight focal interstitial pneumonitis which 
had produced no detectable clinical manifes- 
tations. 

These findings indicate that in this coun- 
try pulmonary Pneumocystis infection may 
not be infrequent, particularly in subclinical 
form when it is associated only with mild 
and focal lung changes, and that it affects 
older children as well as infants. An ap- 
praisal of the available data suggests that 
in the normal host Pneumocystis carinii is 
of low virulence and that host resistance 
must be severely impaired before the para- 
site can proliferate sufficiently to produce 
clinically manifest disease. 


Department of Pathology, Emory University. 


Addendum 

Since the acceptance of this manuscript 
for publication two additional instances of 
subclinical Pneumocystis infection of the 
lung have been encountered in our labora- 
tory. These occurred in Negro siblings. 
Historical, clinical, and epidemiologic data 
are not available. 
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Case 3.—A 4-month-old Negro boy was found 
dead in his crib at 7:30 a.m. The child was seen 


apparently in good health at 12:30 a. m. of the same 
day, and there is no history of previous illness. A 
complete autopsy revealed a slight diffuse inter- 


stitial pneumonitis, some pulmonary edema, acute 
congestion of all viscera, and lymphoid depletion 
of the spleen, lymph nodes, and thymus. Post- 
mortem cultures from the heart blood yielded a 
nonhemolytic Streptococcus, while a lung culture 
was overgrown with Proteus vulgaris. Sabouraud 
dextrose-agar cultures of lung tissue yielded no 
fungus growth. Giemsa-stained smears of fresh 
lung tissue revealed rare typical Pneumocystis 
cysts (Fig. 9). Histologic study of lung sections 
showed findings similar to those observed in Case 
1, with occasional Pneumocystis cysts. 

Case 4.—During the work-up of the previous 
patient, it was noted that a complete autopsy had 
been performed two and one-half years previously 
on his 34%-month-old brother. This child was found 
dead at 1:30 p.m. The mother had fed the infant 
on the morning of his death and had noted nothing 
abnormal. The baby had been seen at weekly inter- 
vals by a public health nurse and appeared to be 
healthy. The postmortem findings consisted of a 
diffuse moderately severe interstitial pneumonitis, 
some pulmonary edema, acute congestion of viscera, 
and lymphoid depletion of spleen, lymph nodes, and 
thymus. A lung culture yielded Enterococcus, and 
no growth was obtained from the heart blood. 
Reexamination of the lung sections showed essen- 
tially similar findings as described above, with 
small numbers of Pneumocystis organisms, free 
forms as well as cysts. 
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Fig. 9 (Case 3).—Lung 
smear.  pneumocystis 
cyst with eight organisms 
next to a ciliated bron- 
chial_ epithelial cell. 
Giemsa stain; 2,000. 
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The Association of Various Factors and Hypernatremic 


Diarrheal Dehydration 


MARTHA WN. FRANZ, M.D., and WILLIAM E. SEGAR, M.D., indianapolis 


Although the number of patients admitted 
to the James Whitcomb Riley Hospital be- 
cause of diarrheal dehydration has remained 
fairly constant during the past several years, 
the percentage of such patients who had 
hypernatremic (hypertonic) dehydration has 
increased steadily. The present study was 
undertaken to determine whether this in- 
creased incidence of hypernatremic dehy- 
dration was associated with factors in the 
therapy administered prior to referral to this 
hospital and if, as such, it reflected some 
changes in the manner in which the physi- 
cians of this state treated severe diarrhea. 
The four factors considered as possibly 
associated with hypernatremic dehydration 
were (1) the presence of preexisting brain 
damage; (2) the administration of paren- 
teral fluids either intravenously or, as was 
usually the case, subcutaneously; (3) the 
use of noncommercial oral electrolyte solu- 
tions (O. E. S.), and (4) the use of a 
commercially available oral electrolyte prep- 
aration, Lytren (Mead Johnson & Com- 
pany ). 

Case Material 

The records of all children with hypernatremic 
diarrheal dehydration who were admitted to this 
hospital between Jan. 1, 1954, and Feb. 28, 1958, 
were examined. Patients without significant diar- 
rhea were excluded from the study. Hypernatremia 
was defined as a serum-sodium concentration above 
150 mEq. per liter. Each record was studied to 
determine if the patient showed evidence of brain 
damage before the onset of the diarrheal disease, 
if parenteral fluids had been given before admis- 
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sion to this hospital, or if the patient had received 
either Lytren or other solutions containing only 
glucose, salt, and water. Control data were obtained 
by examining, in an identical fashion, the records 
of all children admitted with isotonic diarrheal de- 
hydration during the first three months of 1956 
and 1957 and during January and February, 1958. 
No attempt was made to grade the severity of the 
preexisting brain damage or to determine the 
amount or composition of the parenteral fluids. 
The administration of Lytren and the other oral 
electrolyte solutions was considered to be of sig- 
nificance if the patient had received them for more 
than 12 hours. The total amount of the solutions 
that were given and the exact composition of the 
oral electrolyte solutions could not, in most in- 
stances, be determined from the records. The x* 
test was used to determine if the frequency of 
these various factors differed significantly in the 
hypernatremic and control groups. 


Results 


The results of the survey are summarized 


in Table 1 and in the Figure. The total 
number of patients treated for diarrheal 
dehydration varied from a maximum of 202 
in 1954 to a minimum of 153 in 1956. In 
January and February, 1958, 44 such pa- 
tients were seen. The incidence of hyperna- 
tremic dehydration has increased markedly. 
Only 4% of the patients with diarrheal de- 
hydration were hypernatremic in 1954. This 
figure increased to 6% in 1955, 10% in 1956, 
16% in 1957, and 21% during the first two 
months of 1958. 

In each year of the study some of the 
children with hypernatremic dehydration 
had, by history, preexisting brain damage. 
The percentage so involved varied from 
37% in 1954 to 11% in 1955 and 1958. Of 
a total of 68 patients with hypernatremia 12 
(17.7% ) were brain-damaged before the on- 
set of their diarrheal illness. In the control 
group of 156 children with isotonic dehydra- 
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TaBLe 1.—The Association of Various Factors with the Development of Hypernatremic 
Diarrheal Dehydration 


Parenteral 


Fluids 


Hyper- Control Hyper- Con- Hyper 
trol natrem 


Total 

No. 

Patients natremia Group natremia 

0 

16 61 

26 60 

” 35 

10 

17.7% 6.4% 
5.82 
P=<.02 


22 
32.4% 


68 156 


* Percentage of hypernatremic patients in 1956, 1957, and 1958. 


tion only 10 (6.4%) had central nervous 
system pathology. This difference in inci- 
dence is statistically significant (,*=5.82, 
P=<.02). 

Nearly a third of the children with hyper- 
natremic dehydration had received parenteral 
fluids either intravenously or subcutaneously 
before admission to this institution. Of the 
68 patients with hypernatremia 22 (32%) 
had been so treated elsewhere. On the other 
hand, only 6 of 156 control subjects (49% ) 
had received parenteral fluids. Again this 
difference is highly significant (,?=34.5, 
P=<.001). 

During 1954, 1955, and 1956 none of the 
children with hypernatremia had received 
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xo 


_ The relative frequency of the associated factors 
in children with hypernatremic diarrheal dehydra- 
tion and in children with isotonic dehydration. 
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P=<.001 


Hyper- Con- Hyper- 
natremia tro] natremia trol 


- Con- 
ia trol 


2 
2 


2 
3 
3 
7 
1 


125 
80.0% 


16 
23.5% 


10 
6.4% 


6 


38% 59% 


P=<5 


a noncommercial solution composed of glu- 
cose, salt, and water. In 1957, three of 
twenty-six, and in 1958, one of nine chil- 
dren with hypernatremia received such a 
mixture. Thus, 4 of 68 were given oral 
electrolyte solutions. During this same period 
5 of 156 children in the control group re- 
ceived similar oral solutions at home. This 
difference in incidence is not significant 
(x?=.512, P=<0.5). 

Lytren is a commercially available solution 
designed for oral administration to children 
with diarrhea. It is sold as a powder and, 
when properly reconstituted with water, 
supplies 380 Cal. from a carbohydrate base, 
50 mEq. of Na, 20 mEq. of K, 4 mEq. of 
sulfate, 30 mEq. of chloride, 10 mEq. of 
phosphate, and 4 mEq. of lactate per liter. 
The manufacturers recommend that 2% oz. 
of Lytren per pound of body weight be given 
in divided feedings each day. They also 
recommend that Lytren should not be given 
in place of parenteral fluids.’’ This prepara- 
tion has become widely used in recent years. 
In 1956 only 2 of 16 children with hyperna- 
tremia and 2 of 61 children in the control 
group had received Lytren. In 1957 the 
figures rose to 7 of 26 and 4 of 60, respec- 
tively. In January and February, 1958, five 
of nine children with hypernatremia and 
four of thirty-five controls had been on 
Lytren before admission. During this in- 
terval, 14 of 51 children with hypernatremia 
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(27%) and 10 of 156 (6%) with isotonic 
diarrheal dehydration had received Lytren. 
This difference is highly significant statis- 
tically (x?=16.11, P=<.001). 

It is of interest that the history of chil- 
dren with hypernatremic dehydration dis- 
closed that the large majority had either 
had previous brain damage or had received 
parenteral fluids, noncommercial oral electro- 
lyte solution, or Lytren. One of these four 
factors was found to be associated with 
hypernatremia in 52 of 68 (77%) patients, 
whereas in the control group a similar his- 
tory could be obtained in only 31 of 156 
(20%) instances (x*=66.0, P=<.001). 
The relative frequency of these factors in 
both the hypernatremic and control groups 
is illustrated in the Figure. 


Comment 


The increased incidence of hypertonic de- 
hydration in children with preexisting cen- 
tral nervous system abnormalities has been 


previously reported.** The findings of the 


present study substantiate these earlier re- 


ports. 
association is unknown. 


However, the exact reason for this 
There 
dilection for a specific type of brain disease. 
Of the 12 hypernatremic infants who had 


jas no pre- 


central nervous system abnormalities, 2 had 
hydrocephalus; 2, microcephalus; 2, sub- 
dural hematomas ; 1, severe retardation fol- 
lowing meningitis, and 5, undifferentiated 
retardation. 

The present investigators had expected 
to find a significant association of hyperna- 
tremia and the prior ingestion of oral electo- 
lyte solutions prepared by the patient’s 
parents. These solutions were compounded, 
as a rule, from table salt, orange juice, sugar, 
and water. There is great danger that the 
parents will prepare this solution incorrectly 
and that the resultant mixture will contain 
more sodium than can be given safely. How- 
ever, in this study no definite association 
between the use of such solutions and the 
subsequent development of hypernatremia 
could be demonstrated. 
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The statistical correlation between the 
use of parenteral fluids and the development 
of hypernatremia was striking. We have no 
knowledge as to the exact composition of 
the fluids given. However, in view of the 
hypernatremia that these fluids produced, 
it is a reasonable assumption that they often 
contained an isotonic concentration of elec- 
trolytes. The fluid losses, including those 
of the stool, are hypotonic in the child with 
diarrheal dehydration.*> The administration 
of isotonic fluids will therefore produce 
hypertonicity. 

The reason for the marked and significant 
association of hypernatremic dehydration 
and Lytren is not clear. Theoretically Lytren 
should be an ideal substance for use in the 
early management of diarrhea. The pos- 
sibility exists that the Lytren was, in many 
cases, not prepared or administered in ac- 
cordance with the manufacturer’s recom- 
mendations. In our hands Lytren has been 
a satisfactory electrolyte preparation, as 
shown in the following study. 

Forty children less than one year of age 
who had diarrhea were used as subjects. 
The majority were placed in the study upon 
the termination of intravenous fluid therapy. 
A few, whose illnesses were less severe, 
were placed in the study without prior intra- 
venous therapy. Alternate infants, totaling 
20 in each group, were given Lytren and a 
glucose-salt solution which contained 25 
mEq. of Na, 25 mEq. of K, 25 mEq. of Cl, 
and 50 gm. of glucose per liter. Determi- 
nations were made of the serum sodium, 
potassium, chloride, CO2 content, and non- 
protein nitrogen at the time the infant was 
started on the study, at 24 hours, and at 48 
hours. Both Lytren and glucose-salt were 
given ad lib. The volume taken was recorded 
as milliliters per 100 Cal. of caloric expendi- 
ture per day.* The results of this study are 
presented in Table 2. There are no sig- 
nificant differences between the two groups. 
The children on Lytren did not develop hy- 
pernatremia. However, at the time these 
children were placed in the study, their 
diarrhea had subsided and they did not have 
large extrarenal losses of hypotonic fluids. 
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The fact that both parenteral fluid therapy 
and Lytren administration are associated to 
a significant degree with the development 
of hypernatremia cannot be interpreted as a 
blanket indictment of these forms of 
therapy. It does emphasize that care must be 
taken when using these substances. Paren- 
teral fluids must be prepared properly. The 
use of subcutaneous fluids, particularly 
isotonic sodium chloride in the treatment 
of diarrheal dehydration is ill-advised. When 
parenteral alimentation is required, the intra- 
venous administration of fluids is preferred. 
The electrolyte concentration of these fluids 
should be hypotonic. 

Undoubtedly Lytren is useful in the treat- 
ment of diarrhea, particularly where dehy- 
dration has not occurred. However, in severe 
diarrhea Lytren must be used cautiously, and 
when parenteral fluids are needed Lytren 
must never be used in their stead. 


Ce/100 Na, K, Cl, COs, NPN, Cc/100 


NPN, 


Summary 


CO, 
Solution Age mEq/L. mEq/L. mEq/L. mEq/L. Mg. % mEq/L. mEq/L. mEq/L. mEq/L. Mg. % Cal/Day mEq/L. mEq/L. mEq/L. mEq/L. Mg. % Cal/Day 


Seven hundred twenty-one children with 
diarrhea were seen between Jan. 1, 1954, 
and Feb. 28, 1958. Of these , 68 had hyper- 
natremia. The incidence of hypernatremia 
increased from 4% in 1954 to 21% in 1958. 

Certain factors thought to be associated 
with the development of hypernatremia were 
studied. The findings of these studies are 
as follows. 


Cl, 


Brain damage which preceded the acute 
illness was found in a significantly higher 
percentage of children with hypernatremia 
than in a control group with isotonic diar- 
rheal dehydration. 


The administration of parenteral fluids 
before admission to the James Whitcomb 
Riley Hospital was definitely associated with 
the occurence of hypernatremia. 

The use of solutions compounded at home 
and containing glucose, electrolyte, and water 
could not be associated statistically with the 
occurence of hypernatremia. 
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The use of a commercial oral electrolyte 
solution, Lytren, in the treatment of diarrhea 
was significantly associated with the develop- 
ment of hypernatremia. 
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In a controlled study of children recover- 
ing from diarrheal dehydration, Lytren did 
not cause hypernatremia. 


Indiana University School of Medicine, 1100 W. 
Michigan St. (7) (Dr. Segar) 
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Lysozyme Levels in Cystic Fibrosis of the Pancreas 


MORRIS N. GREEN, Ph.D.; LUCAS L. KULCZYCKI, M.D.; MARTIN NEMER, Ph.D.; SHEILA BLUME, M.D., and 


HARRY SHWACHMAN, M.D., Boston 


With the Technical Assistance of Howard Kremin and Barbara Williams 


The significance of lysozyme in various 
body fluids has been discussed in several 
reviews.'* In general, it is held that ly- 
sozyme, as it appears in tears and saliva, 
exerts a protective influence against bacterial 
invasion if present in an adequate concen- 
tration. Lysozyme exerts its protective effect 
by hydrolyzing certain structural polysac- 
charides in the bacterial cell wall, thus 
causing the dissolution of many bacteria, 
particularly cocci. Granulocytes * also con- 
tain “lysozyme-like” enzymes which are re- 
leased when the cells are injured.>? In areas 
where there has been a leukocytic prolifera- 
tion due either to infection or irritation, 
relatively high levels of lysozyme may be ob- 
served.** 

The study of the lysozyme activity of 
various body fluids from patients with cystic 
fibrosis was considered to be of interest in 
view of the almost constant development of 
chronic pulmonary suppuration in this dis- 
ease. Abnormally high lysozyme levels were 
observed in the duodenal fluids of patients 
with cystic fibrosis when accompanied by 
pancreatic achylia. Elevated levels of ly- 
sozyme were also found in the gastric juice 
of patients with this disease. The effect of 
proteolytic enzymes in lowering the lysozyme 
levels was investigated in order to obtain 
some insight into the physiological relation- 
ship between these enzymes and the ly- 
sozyme content of body fluid. 
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Methods and Materials 


The method of Smolelis and Hartsell,” with 
some modifications, was used in the lysozyme de- 
terminations. “Bacto” lysozyme substrate, obtained 
from the Difco Laboratories,* was used. This 
substrate, consisting of lyophilized cells of Micro- 
coccus lysodeiticus, was prepared by making a 
homogeneous suspension of the lyophilized organ- 
isms in M/10 phosphate buffer at pH 62. The 
suspension was diluted until a reading of 500 was 
obtained on the Klett Summerson photoelectric 
colorimeter with use of the 540 filter. Several 
crystalline egg lysozymest were tested for use as 
standards and found suitable. 

The material tested for lysozyme activity con- 
sisted of duodenal fluids, meconium, gastric juice, 
and saliva from patients with cystic fibrosis and 
from controls. The duodenal fluids tested had been 
stored in the Deepfreeze for varying periods of a 
week to several years. The fluids were gently 
thawed in lukewarm water, centrifuged for 10 
minutes, and then filtered by suction with Johns 
Mausville’s celite analytical filter aid and diluted 
with phosphate buffer. 

Normal meconium, as well as three samples of 
meconium from meconium ileus cases, was also 
tested for lysozyme. Wherever possible, fresh 
specimens of meconium were obtained and kept 
in air-tight jars in a Deepfreeze to avoid evapora- 
tion. Aqueous extracts were prepared by mixing 
weighed amounts of meconium with two to eight 
parts of water, depending upon the consistency 
and water miscibility of the meconium. The ex- 
tracts were allowed to stand for one hour at room 
temperature, after which they were centrifuged 
and clarified by suction as described above 

Gastric juice was obtained from healthy and 
sick persons and from patients with cystic fibrosis 
of the pancreas. Residuum, as well as histamine- 
stimulated gastric juice, was obtained. After clari- 


* Difco Laboratories, Detroit 1. 

+ Obtained from the Worthington Biochemical 
Sales Company, Freehold, N. J., Difco Labora- 
tories, Detroit 1, Armour Laboratories, Chicago, 
and several recrystallized lysozymes from Prof. 
Joseph Smolens, University of Pennsylvania, 
School of Medicine, and the Philadelphia Chil- 
dren's Hospital. 
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in Duodenal F luid 


Control Group 


Parents of 
Children 
with Cystic 
Fibrosis 


Celiac 
Syndrome 


and Sick 
Children 


Patients, no. 41 
Lysozyme absent, no. 37 
Lysozyme present, no. 
Lysozyme present, % (9.8%) 
Range of activity, ug/ml. 0-51 
Mean 4.0 


Patients with Cystic Fibrosis 


Complete Partial 
Pancreatic Pancreatic 
Insufficiency Insufficiency Total 


Siblings 
of Cystic 
Fibrosis Total 
ll 4 
53 2 2 
9 27 2 
(14.5%) (938.0%) (50%) 
0-51 0-292 0-30 
3.5 99.5 13.3 


(88%) 


fication, as previously described, the juice was 
neutralized with solid NaHCOs or 0.2M NaHCOs 
until a pH of about 6.2 was obtained. Dilutions 
of this material with phosphate buffer were made 
as required. 

Mixed saliva was obtained from healthy and 
from sick children and from other donors. It was 
clarified and diluted with phosphate buffer. 


Results 


Duodenal Fluids—Duodenal fluids from 
two groups were tested for lysozyme. One 
was a control group and the other a group 


of patients with cystic fibrosis showing either 
complete pancreatic insufficiency or only 


partial or no pancreatic insufficiency.’”" 


These results are shown in the Table. It 
will be observed that most of the patients 
in the group consisting of healthy and sick 
children showed an absence of lysozyme; 
only 4 out of 41 patients had any demon- 
strable enzyme, with an average of 3.5yg. 
per milliliter for the control group. In con- 
trast, 29 patients with cystic fibrosis, having 
complete pancreatic insufficiency, averaged 
99.5ug. per milliliter. Four patients having 
partial pancreatic insufficiency had a mean 
value of 13.3ng. per milliliter. 

Digestion Experiments with Duodenal 
Fluid —Since normal duodenal fluid con- 
tains either little or no lysozyme, it was con- 
sidered desirable to investigate some of the 
factors which might be responsible for the 
elevated lysozyme content of the group of 
patients with cystic fibrosis. 

In cystic fibrosis with pancreatic insuf- 
ficiency, enzymes are either low or absent 
in the duodenal fluid.’°"' Since lysozyme is 
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a protein or polypeptide with a molecular 
weight of about 25,000,* it might conceivably 
be digested by proteolytic enzymes. Normal 
duodenal fluid (containing proteolytic en- 
zymes) was mixed with samples of duodenal 
fluid from patients with cystic fibrosis (con- 
taining lysozyme but no proteolytic enzymes) 
and incubated at 37 C. It was observed that 
normal duodenal fluid destroyed the: ly- 
sozyme activity within one hour. Controls, 
where phosphate buffer pH 6.2 was sub- 
stituted for normal duodenal fluid and incu- 
bated under similar conditions, were 
unchanged. Pancreatin ¢ also destroyed ly- 
sozyme at a slower rate. 

The samples of duodenal fluid presented 
in the Table were tested for proteolytic and 
other enzymes. In the group of patients 
having cystic fibrosis of the pancreas with 
complete pancreatic insufficiency, the ly- 
sozyme values averaged 99.5ug. per milli- 
liter. There were 2 specimens with no 
lysozyme and 12 specimens with lysozyme 
levels from 13g. to 52ug. per milliliter. The 
balance (15 specimens) ranged from 80ug. 
to 292g. per milliliter. The control group 
of healthy and sick children had 4 speci- 
mens with lysozyme values from 26yg. to 
Slug. per milliliter, 37 specimens in this 
group having no lysozyme. A comparison of 
the proteolytic enzyme levels in both groups 
showed that in the control group the pro- 
teolytic enzymes were in the normal range, 
while in the group of patients with cystic 
fibrosis, regardless of the lysozyme levels, 

t Pancreatin, U. S. P. Parke, Davis & Company, 
Detroit. 
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the proteolytic enzymes were either abnor- 
mally low or absent. 

Meconia.—Ten normal meconia and three 
meconia obtained in surgical specimens from 
patients with meconium ileus ™'* were 
tested for lysozyme. The 10 normal meconia 
had no lysozyme. Three meconia from pa- 
tients with meconium ileus gave values of 
10lug., and 45yg. of lysozyme per 
gram of meconium. All three specimens 
showed the presence of large amounts of 
protein.'* 

Gastric Juice —Gastric juice was tested 
from five patients with cystic fibrosis and 13 
controls where the disease was excluded on 
laboratory and clinical grounds. The con- 
trol group consisted of nine adults and three 
children, aged 2, 2%, and 5 years. Speci- 
mens were obtained before and after hista- 
mine stimulation. In several cases, residuum 
after overnight fasting was also collected. 
There was considerable variation in the ly- 
sozyme content of the controls, ranging from 
Ong. to 299ug. per milliliter and averaging 
65yg. per milliliter. The lysozyme in gastric 
juice from patients with cystic fibrosis 
ranged from 63ug. to 286g. per milliliter, 
averaging 159g. per milliliter. 

In the control group, there were two pa- 
tients with chronic bronchitis with lysozyme 
values of 153ug. and 299yg. per milliliter. 
In the remaining patients having no respira- 
tory symptoms, the maximum value was 
82ug. per milliliter. The average lysozyme 
level of the control group becomes 40yg. 
per milliliter if we exclude the two patients 
with bronchiectasis. 


Digestion Experiments with Gastric Juice. 

Using the same technique employed in the 
experiments with duodenal fluid, mixtures of 
gastric juice containing lysozyme and un- 
diluted gastric juice without lysozyme were 
tested. Normal gastric juice in each instance 
completely destroyed the lysozyme present 
within four hours. There was little or no 
destruction of lysozyme in controls where 
0.01 N HCl was substituted for normal 
gastric juice and incubated under the same 


conditions. 


Green et al. 


Several specimens of gastric juice con- 
taining lysozyme were allowed to incubate 
to determine whether or not autodigestion 
would occur. In 8 out of 10 specimens com- 
plete autodigestion occurred during 24 hours 
of incubation. In two specimens where little 
autodigestion occurred, the addition of crys- 
talline pepsin § was without effect. 

In an attempt to explain this phenomenon, 
pepsin determinations were made on gastric 
juice from the controls as well as from 
the cases of cystic fibrosis. Pepsin was de- 
termined by the method of Bucher, Gross- 
man, and Ivy.’* In general, it was observed 
that there was no significant difference be- 
tween the pepsin levels of the controls and 
of the cases of cystic fibrosis. 

Cabezas and Rubina ™ found that gastric 
juice did not inactivate lysozyme. Dif- 
ferences in the method of assay, as well as 
other conditions of these experiments (period 
of incubation), may explain the discrepancy 
between our experiments and theirs. 

Saliva.—Lysozyme levels were determined 
in saliva from patients with cystic fibrosis 
and from controls. The control group con- 
sisted of five adults and eight children rang- 
ing in age from 6 to 12% years. The adults 
had a higher level of lysozyme than the 
children. The average levels were 143 and 
71 in the control group for the adults and 
children, respectively; the over-all average 
was 104ug. The range of the adult controls 
was from 82yg. to 230ug. and the children, 
l6ug. to 99ug. per milliliter. Saliva from 
17 patients with cystic fibrosis was examined. 
The ages of the patients varied from 3 to 
15 years, averaging 7.7 years. The average 
lysozyme level was 95yg., and the range was 
from 10pg. to 221yg. per milliliter. 

Digestion Experiments with Saliva.—The 
effect of gastric juice and crystalline pepsin 
on lysozyme from saliva, as well as crystal- 
line egg lysozyme, was investigated in a 
manner similar to that already described for 
gastric juice, 

§ Worthington Biochemical Sales Company, 
Freehold, N. J. 
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It was observed that undiluted normal 
gastric juice (lysozyme-free) at the end of 
four hours had completely digested the 
salivary lysozyme. Similar dilutions of crys- 
talline egg lysozyme were also completely 
inactivated at the end of four hours. The 
control dilutions, consisting of saliva diluted 
with 0.01 N HCl, showed very little change 
in lysozyme level during the incubation 
period, It was also observed that crystalline 
pepsin inactivated both crystalline and sali- 


vary lysozyme. 


Comment 


The observed lysozyme levels in duodenal 
fluid show that elevated values are found 
when there is a deficiency of pancreatic 
enzymes. It is conceivable that if a larger 
sample of duodenal fluids from healthy and 
sick children were analyzed, temporarily 
elevated values might be observed, especially 
in patients with bronchiectasis * or intestinal 
irritative or inflammatory processes.** Nor- 
mal duodenal fluid and gastric juice contain 
enzymes which inactivate lysozyme obtained 
from a variety of sources. The equivocal 
results obtained in the auto-digestion experi- 
ments, with and without pepsin, indicate that 
there may be factors in gastric juice that in- 
hibit the autodigestion of lysozyme. Normal 
levels of acid and pepsin in gastric juice 
from patients with cystic fibrosis rule out 
these factors as contributing causes. 

The lysozyme of gastric juice is derived 
from the gastric mucosa, as well as from 
swallowed sputum and saliva. It will be re- 
called that in the control series of gastric 
juices, the highest lysozyme levels were 
obtained from patients with bronchitis. In 
a similar fashion, pulmonary infections as- 
sociated with cystic fibrosis may be responsi- 
ble for an increase in the gastric lysozyme 
level in these patients. Salivary lysozyme, 
however, is apparently in the normal range 
in patients with cystic fibrosis. 

The experiments reported in this paper 
do not permit any precise localization of the 
source of lysozyme in the duodenal fluids. 
Under normal physiological conditions, un- 
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digested lysozyme from the stomach may 
reach the duodenum, particularly if the gas- 
tric lysozyme level is high. Under the con- 
ditions employed in the direct collection of 
duodenal fluid, however, gastric juice is 
practically excluded from the specimen. 
Accordingly, the observed lysozyme may 
arise from any of the other related systems 
that contribute to the duodenal juice. In the 
postmortem study of patients with cystic 
fibrosis, the stomach and duodenum are, in 
most instances, free of evidence of inflamma- 
tion.|| Occasionally, inflammation of extra- 
hepatic bile ducts may be seen. In a majority 
of the cases a very mild chronic inflamma- 
tion of the pancreas is found. Since pan- 
creatic enzymes destroy lysozyme, the 
absence of lysozyme in duodenal juice from 
presumably healthy subjects does not rule 
out the possibility of a normal secretion of 
this enzyme in healthy subjects. 


Summary 


The object of this study was to investigate 
the lysozyme levels of various body fluids 
from patients with cystic fibrosis of the 
pancreas and from appropriate controls and 
to explain the differences observed. Deter- 
mination in duodenal fluid from patients 
(cystic fibrosis) showed an elevated level 
averaging 99.5ug. per milliliter. In a control 
series of duodenal fluids, zero lysozyme 
levels were generally observed. In a few 
control cases low levels were found, the 
over-all average being 3.5yg. per milliliter. 
Normal duodenal fluid rapidly digested ly- 
sozyme found in duodenal fluids of patients 
with cystic fibrosis. Gastric juice lysozyme 
levels from patients were higher than from 
the control group, the average being 159ug. 
and 65yg. per milliliter, respectively. 

These investigations suggest that the de- 
termination of the activity of lysozyme in 
gastric or duodenal fluid cannot be used as a 
diagnostic test for cystic fibrosis. 


|| Personal communication from Dr. John M. 
Craig, Pathologist, The Children’s Medical Center, 
Boston, Massachusetts. 
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Normal gastric juice (lysozyme-free) di- 
gested lysozyme from abnormal gastric juice 
containing lysozyme. The pepsin and pH 
levels of gastric juice from patients with 
cystic fibrosis were essentially in the normal 
range. Salivary lysozyme levels from pa- 
tients with cystic fibrosis and from the con- 
trols were essentially in the same range. 
Crystalline pepsin and normal gastric juice 
digested both salivary and crystalline egg 
lysozyme. Normal meconium is free from 
lysozyme, while meconium from surgical 
specimens obtained from patients with me- 
conium ileus contained appreciable amounts 
of lysozyme. Various explanations are ad- 
vanced to clarify the reasons for the abnor- 
mal lysozyme levels observed in cystic 
fibrosis. 

Children’s Hospital, 300 Longwood Ave. (15) 
(Dr. Shwachman). 
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Vasopressin-Resistant Diabetes Insipidus 


S. A. KAPLAN, M.D.; A. M. YUCEOGLU, M.D., and J, STRAUSS, M.D., Brooklyn 


In 1947 Williams and Henry * introduced 
the term “nephrogenic” to describe a form 
of diabetes insipidus in patients whose 
symptoms were not relieved by the adminis- 
tration of vasopressin. The disease had 
been mentioned in 1923 by Veil,? who noted 
the same lack of response in some of his 
patients. The published literature until 1945 
describing this type of diabetes insipidus 
(as well as the ordinary type in which 
vasopressin is effective) was reviewed by 
Forssman,? who also included eight cases 
of his own. The supposition that the kidney 
was at fault was made by Williams and 
Henry? on the basis that renal function 
was found to be somewhat impaired in the 
patient whom they studied. They found the 
renal plasma flow (R. P. F.), the maximal 
tubular excretion (Tm) of iodopyracet 
(Diodrast), and the urea clearance to be 
low, in addition to subnormal renal concen- 
trating powers after a period of water 
deprivation or after administration of 
vasopressin. 

Since 1945 about 120 other patients have 
been described, about 50 of which were ob- 
served by the authors.4*! * The remainder 
were other members of the families of the 
patients seen. According to these reports, 
the disease, which usually evidences itself 
soon after birth, is often familial and occurs 
more frequently in males. A single reces- 
sive sex-linked gene has been  impli- 
cated,""*-%2! but there is little doubt that 
females are frequently affected **°*! and 


Submitted for publication June 26, 1958. 

From the Department of Pediatrics, State Uni- 
versity of New York Downstate Medical Center. 

Technical assistance was given by Miss S. 
Graziano, Miss D. Wetherall, and Mr. J. Woods. 

* The exact number is difficult to assess because 
the same patient is often reported on more than 
one occasion by the same or another author. 
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that a dominant gene is involved. There are 
also instances of isolated cases where evi- 
dence of disease in other members of the 
family was not or could not be obtained.** 
During episodes in which there is insufficient 
water intake or some other aggravating 
factor, there may occur elevations in concen- 
tration of sodium, chloride, and urea in the 
serum which return to normal when the 
patient drinks sufficient quantities of water. 
Assays of antidiuretic activity in the plasma 
and urine of the patients have been reported 
to show considerable activity.5” 

Occasionally subnormal values for renal- 
function tests have been reported when 
studies were made even after the patients 
had drunk sufficient water and were ex- 
periencing relative remission of symptoms,’ 
but generally renal function, aside from 
failure to concentrate the urine in the face 
of adequate water deprivation, has been 
reported as normal.’ Measurements of 
rates of renal excretion of 17-ketosteroids 
have revealed that these are normal, as have 
been other measurements of adrenal func- 
tion.” 

It is the purpose of this report to describe 
eight new patients with this disease in three 
generations of a family. All except one 
were seen by us, and some were studied 
fairly extensively. In addition to adding 
eight new patients to the list already pub- 
lished, this family is of interest because it 
sheds some light on the mode of inheritance 
of this disease; because it demonstrates that 
whereas some members may be severely 
affected, others seem to get along reasonably 
well without any need of medical assistance, 
and because additional studies of renal and 
adrenal function have uncovered certain 
facts not heretofore published about this 
disease. 
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@AFFECTED FEMALE 
ONORMAL FEMALE 


MAFFECTEO MALE 
DONORMAL MALE 


Case Histories 


The family pedigree of our patients may be seen 
in the Figure. The numbers next to the symbols 
are the case num»ers used below. The patients are 
all Negroes. 

Case 1.—Patient 1 was considered a normal 
full-term infant at birth when his weight was 
3,000 gm. However, at 2 weeks of age medical 
advice was sought because he was noted to be 
listless and feverish. Routine urinalyses at this 
time and on all subsequent occasions were normal. 
The cause of his fever remained obscure, and at the 
age of 3 months, having failed to grow normally, 
he was admitted to the Kings County Hospital. 
His weight at this time was 4,200 gm. He was 
noted always to be excessively thirsty and to uri- 
nate excessively. 

At this time, the concentration of his serum 
sodium was found to range from 154-176 mEq. per 
liter; chloride, 114-125 mEq. per liter, and carbon 
dioxide content, 12-24 mEq. per liter (Table 1). 
His thirst and polyuria failed to respond to 0.4 
units of vasopressin administered intramuscularly. 
In one period of 24 hr., 454.6 mg. arnino nitrogen 
(1,569 mg. per square meter) was excreted, the 
normal rate being less than 500 mg. per square 
meter per 24 hr. Intravenous and retrograde 
pyelography revealed no structural anomalies. 
Aldosterone excretion in the urine was normal in 
quantity. He was discharged from the hospital 
1.—Serum Analyses in Vasopressin-Resistant 

Diabetes Insipidus 


HCO, 
mEq Na, K, cl 
L. mEq/L. mEq/L. mEq/L. 


125 
139 
106, 
100 


22 
12 
21 
21 
22 
2 
25 
77 
25 


* After administration of 1.35 gm. ammonium chloride over an 
18-hour period. 
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after these studies, but most of his life until the 
age of 16 months was spent in one hospital or 
another. At this age he was readmitted to the 
Kings County Hospital for further study. 

Fever, fretfulness, growth retardation, polyuria, 
and polydipsia were the main complaints at this 
time. His weight was now only 5,800 gm., and 
his length was 61.0 cm. His capacity for ingesting 
water was great, and it was remarkable to watch 
this small infant gulp down 8 to 12 oz. of water at 
a time with great dispatch. 

After 10 hours of water deprivation (it was not 
considered prudent to prolong this period) the 
solute concentration in his urine was 630 mOsm. 
per liter (the normal value being over 1,000 mOsm. 
per liter). His powers of base conservation were 
then tested, and the plan was to administer 6 gm. 
ammonium chloride per square meter daily for 
four days. After only one day the carbon dioxide 
content of the serum fell to 12 mEq. per liter and 
the serum pH, to 7.26. He was noted to be 
breathing heavily. Administration of the drug was 
therefore discontinued. His urea clearance was 
12.7 ml. per minute per square meter. 

At the age of 21 months he was readmitted to 
the Kings County Hospital suffering from fever 
and cough. Type 14 pneumococcus was isolated 
from a blood culture. After the subsidence of this 
infection, his inulin clearance was found to be 
74.3 ml. per minute per square meter (normal, 
60-80) and his urea clearance was 69.7 ml. per 
minute per square meter (normal, 45-75) (Table 
2). This time when ammonium chloride was ad- 
ministered for three days metabolic acidosis did 
not develop and the excretion of ammonia was 
found to be 72.2 mEq. per 24 hours per square 
meter (normal, more than 40) and the titratable 
acidity, 23.6 mEq. per 24 hours per square meter 
(normal, more than 20). He excreted 239 mg 
amino nitrogen per 24 hours per square meter 
(Table 2). 

At the time of writing his weight has increased 
to 8.63 kg. and his height, to 72 cm. He appears 
to be growing and developing at a much more 
satisfactory rate in the second half of his second 
year of life than he was previously, but he con- 
tinues to ingest about 3 liters of water daily 
(7.5 liters per square meter). At age 2 years, he 
is now beginning to walk and verbalize and, al- 
though mental development has begun to accelerate 
in the past six months, his psychomotor status is 
still considerably retarded. 

Case 2.—Patient 2 is a 4%-year-old girl weigh- 
ing 18.0 kg., whose length is 111.1 cm. She has 
suffered from polyuria and polydipsia since shortly 
after birth, She appears to have normal mental 
development. After 12 hours’ water deprivation 
the concentration of total solutes in her urine was 
425 mOsm. per liter. After receiving 6 gm. am- 


71/309 


8 j 
4 
4 
4 
ay 
en 
Urea 
Nitrogen, 
Case Mg/100 
No. pH Ml. 
176 5.0 7.4 
184 44 7.26 50 
144 4.0 7.33 11 
155 4.0 10 
14 45 7.42 
155 3.7 109 7.33 
149 3.8 103 7.45 4 
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M47 4.0 100 7.31 10 
2 
= 


A. M. A. JOURNAL OF DISEASES OF CHILDREN 


TaBLe 2.—Renal Function Studies in Vasopressin-Resistant Diab 


Inulin Urea 
Clearance, 


MI/Min/m.* 


Total * Solutes, 
mOsm/L. 


18.0 
69.7 


613 


65.0 
46.7 


ewe = 


* After 12 hr. of water deprivation. 


Clearance, 
MI/Min/m.* 


Titrable 
Acidity 
mEq/Day/m. *t 


NH, 
Production, 
mEq/Day/m. *t Me/Day/m.* 
1,569 
239 


46.5 
72.2 
120.0 
76.3 
771 


1 After administration of ammonium chloride (6 gm. per square meter daily for three days). 


} Patient was severely ill. 
§ Patient was in remission. 


monium chloride per square meter for three days, 
her ammonia production was 120 mEq. per 24 hours 
per square meter and titratable acidity, 31.9 mEq. 
per 24 hours per square meter (Table 2). The 
concentration in her serum of several substances 
was measured, namely: sodium, 155 mEq. per liter; 
potassium, 4.5 mEq. per liter; chloride, 100 mEq. 
per liter; bicarbonate, 21 mEq. per liter and urea 
nitrogen, 10 mg/100 ml. (Table 1). 

Case 3.—Patient 3 is a 2\%4-year-old boy weigh- 
ing 15.9 kg., whose height is 104.1 cm. He too 
has suffered from polyuria and polydipsia since 
shortly after birth. After 12 hours of water de- 
privation, the osmolarity of his urine was found 
to be only 722 mOsm. per liter. The concentration 
in his serum of sodium was 144 mEq. per liter; 
potassium, 4.5 mEq. per liter; bicarbonate, 22 
mEq. per liter; chloride, 99 mEq. per liter, and 
urea nitrogen, 14 mg/100 ml. The pH of his 
serum was 7.42. After ingesting 6 gm. of am- 
monium chloride per square meter for three days, 
he excreted 76.3 mEq. ammonia and 47.7 mEq. 


titratable acid per 24 hours per square meter. His 


urine contained 782 mg. amino nitrogen per square 
meter per 24 hours. This child has normal mental 
development. 

The fourth child in this family is apparently 
normal. After 12 hours of water deprivation the 
total solute concentration in the urine was 1,120 
mOsm. per liter. His inulin clearance was 122 ml. 
per minute per square meter and his urea clearance, 
45.2 ml. per minute per square meter. After am- 
monium chloride ingestion (6 gm. per square meter 
for three days), he excreted 120 mEq. ammonia 
and 25.5 mEq. titratable acid per 24 hours per 
square meter. 

Case 4.—Patient 4 is a 44-year-old boy, weigh- 
ing 14.1 kg. and measuring 104 cm. in length. 
His daily intake of fluid exceeds 3 liters per 
square meter. His mental development appears to 
be normal. After 12 hours of water deprivation 
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the total solute concentration in his urine was 
found to be 557 mOsm. per liter. The following 
renal function studies were also done: inulin 
clearance, 73.2 ml. per minute per square meter; 
urea clearance, 46.7 ml. per minute per square 
meter; ammonia production, 77.1 mEq. per 24 
hours per square meter, and titratable acidity, 30.4 
mEq. per 24 hours per square meter (the last two 
after ingesting 6 gm. ammonium chloride per 
square meter for three days). The following 
analyses were made on his serum: sodium, 155 
mEq. per liter; chloride, 109 mEq. per liter; potas- 
sium, 3.7 mEq. per liter; bicarbonate, 28 mM. per 
liter; pH, 7.33, and urea nitrogen, 11 mg/100 ml. 
This boy has never been known to have unex- 
plained high fever or dehydration. His brother is 
apparently perfectly normal and does not have 
polyuria or polydipsia. 

Case 5.—Patient 5 has suffered from polyuria 
and polydipsia since birth. She has grown and 
developed normally, however (height, 170 cm.; 
weight, 64.1 kg.). The concentrations of the fol- 
lowing substances were measured in her serum: 
sodium, 149 mEq. per liter; potassium, 3.8 mEq. 
per liter; chloride, 103 mEq. per liter; urea nitro- 
gen, 14 mg/100 ml. The pH of her serum was 
7.45. After 14 hours of water deprivation the 
concentration of total solutes in urine was 
found to be 455 mOsm. per liter. 

Case 6.—Patient 6 is the mother of the child 
designated as Patient 4. She is 24 years old and 
weighs 137 lb., and her height is 170 cm. She 
has had polyuria and polydipsia all her life but 
has been quite normal in every other respect. 
After 12 hours of water deprivation the con- 
total solutes in her urine was 440 
mOsm. per liter. In her serum the following con- 
centrations were found: sodium, 148 mEq. per 
liter; potassium, 4.5 mEq. per liter; chloride, 103 
mEq. per liter; urea nitrogen, 11 mg/100 ml., and 
pH, 7.46. 


her 


centration of 


Vol. 97, March, 1959 


by 
t = a 
§ 578 743 
425 31.9 491 
722 47.7 782 
551 73.2 34.0 1,471 
455 
445 
143 148 
£ 
~ 
. 
* 
ed 
33 
> 


VASOPRESSIN-RESISTANT DIABETES INSIPIDUS 


Case 7.—Patient 7 is the sister of the two 
women designated as Patients 5 and 6. Her height 
is 174 cm. and her weight, 60.4 kg. She has suf- 
fered from polyuria and polydipsia since birth 
but is apparently normal otherwise. A urine concen- 
tration test was attempted, and the specimen of 
urine obtained had a concentration of total solutes 
of only 143 mOsm. per liter. It is doubtful that 
this specimen was obtained after complete ab- 
stention from water. The concentration of the 
following substances were found in her plasma: 
sodium, 147 mEq. per liter; potassium, 4.0 mEq. 
per liter; chloride, 100 mEq. per liter; urea nitro- 
gen, 10 mg/100 ml., and pH, 7.31. Routine chemi- 
cal and microscopic analyses of the urine of this 
subject as well as that of all the others mentioned 
above were always normal. 


Comment 


The most remarkable feature of the 
disease as manifested by these patients is 
its extraordinary variability. One patient 
(Patient 1) suffered not only from intense 
polyuria and thirst but during the first few 
months of his life he grew poorly, was 
retarded in psychomotor development, and 
had recurrent episodes of fever and dehy- 
dration during which he became critically 
ill and had to be admitted to the hospital in 
an emergency. On the other hand, all the 
other members of the family have suffered 
only to a mild extent, by comparison, and, 
aside from the inconvenience and discomfort 
associated with polyuria and polydipsia, have 
been able to lead normal lives. Three of the 
adults with the disease have married and 
have children, while three of the affected 
children attend school, have grown normally, 
and do not appear to be seriously incon- 
venienced by their inability to get along with 
a normal allowance of water. 

The fact that the disease occurs in both 
males and females is worthy of note. It 
has been considered that this disease occurs 
in the female in the “carrier state” only and 
that symptoms occur only in the male. If 
our series of patients is representative of 
all of those who have the disease, then it 
appears likely that the disease occurs in 
both sexes. In this connection it should be 
noted that the term “carrier state” has been 
used in referring to female subjects who 


Kaplan et al. 


suffered from polyuria and polydipsia.’**! 
It appears to us that this is a contradiction 
in terms and that any subject with symptoms 
ought not to be referred to as a carrier. 
Three of the male and four of the female 
members of the family reported here had 
only polyuria and polydipsia, To refer to 
the females as carriers and to the males as 
patients with the disease would be arbitrary 
and meaningless. There is little doubt that 
a dominant gene is involved in most family 
pedigrees with this disease, and a detailed 
discussion of the mode of inheritance of the 
disease will appear elsewhere. 

Why some of the subjects will suffer 
severely while others will not is a question 
which cannot be answered with certainty. 
Possibly severe symptoms will develop only 
when access to water is insufficient. For 
example, increase in serum sodium concen- 
tration has been noted to occur when water 


intake is restricted. The degree of tem- 


porary derangement of renal function evi- 


denced in Patient 1 of this series by 
reduction in urea clearance and renal base 
conservation has been observed in infants 
suffering from acute diarrheal disease of 
infancy. In three subjects studied prior to 
dehydration we have observed a profound 
reduction in urea clearance, base conserva- 
tion, and even ability to produce a maximally 
concentrated urine.*® What has been so 
impressive in Patient 1 is the remarkable 
recovery in renal function which occurred. 
The urea clearance and base-conserving 
powers which were so drastically reduced 
during his period of severe illness have 
returned completely to normal, as have also 
the concentrations in his serum of hydrogen 
ions, sodium, chloride, bicarbonate, and urea. 
Renal-function tests (aside from those 
measuring concentrating power) now fail to 
reveal any evidence of abnormality in this 
subject. This observation, coupled with 
those made on the other family members 
suffering from this disease, does not provide 
substantial evidence for the existence of 
renal disease as such. Furthermore, studies 
of kidneys of patients with this disease 
have failed to reveal any significant 
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structural abnormality.**® The significance 
of the suggestion that there might be an 
abnormality in the convolutions of the 
tubules * is difficult to assess. 

The term “nephrogenic” was coined after 
study of a patient, aged 34, in whom (aside 
from poor concentrating power) all studies 
revealed normal renal function, except for 
some diminution in renal plasma flow, urea 
clearance, and Tm _ iodopyracet. Since 
this patient also had essential hypertension 
and diabetes mellitus, the conclusion that 
these pieces of evidence for quantitative 
impairment of renal function tended to 
support the hypothesis that the diabetes 
insipidus was “nephrogenic” seems rather 
tenuous. On the contrary, it is most unusual 
to find corroborative anatomical or physi- 
ological evidence of renal disease in pa- 
tients with vasopressin-resistant diabetes 
insipidus. 

The increased amounts of total 
nitrogen excreted by these patients is 
remarkable. Patient 1 lost large amounts in 
his urine when he was severely ill, but 


amino 


subsequently, when he was in remission 
(except for polyuria and polydipsia), the 
amounts of amino nitrogen excreted were 
within normal limits. The increased amounts 
of amino nitrogen excreted by Patients 3 
and 4 at times when they had no symptoms 


other than polyuria and polydipsia is 
noteworthy. One should not assume, how- 
ever, that this finding supports the conten- 
tion that there is a renal lesion since 
hyper-amino-aciduria occurs in rickets ** and 
scurvy,** even in the absence of gross renal 
disease. In addition, hyper-amino-aciduria 
is not found in glomerulonephritis and 
pyelonephritis.** 

The quantities of ammonia and titratrable 
acid excreted by these subjects after three 
days of ingestion of 6 gm. ammonium 
chloride per square meter per 24 hours fall 
within the normal range for children, ac- 
cording to studies which we have made in 
our own laboratory. In children over 18 
months of age, after an adequate period of 
dehydration, the urine osmolarity should 
normally exceed 1,100 mOsm. per liter. All 
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our patients therefore may be presumed to 
suffer from impairment of concentrating 
power. It may be pointed out that the urine 
osmolarity alone may serve to distinguish 
pseudodiabetes insipidus from true diabetes 
insipidus. In diabetes insipidus, in which 
vasopressin is absent, the distal nephron is 
presumably unable to elaborate hypertonic 
urine from the isosmotic fluid reaching it 
from the proximal nephron. As a result, the 
urine osmolarities in these patients are in- 
variably less than 300 mOsm. per liter.** 
In pseudo diabetes insipidus, on the other 
hand, hypertonic urine can apparently be 
formed. We believe that Patient 7, who 
is upset about her disease and her needs for 
large amounts of water, gained access to 
water during the period when her physicians 
believed she was abstaining. 

In regard to therapy, it is our belief that 
little will be gained by attempting to reduce 
the excreted osmolar load in these patients 
by dietary restrictions, since they may 
already have growth problems. It seems 
more reasonable simply to allow them free 
access to water. Certainly, Patient 1 in our 
series has grown well once he was able to 
shake off his infections and weather the 
period when his renal function was 
presumably immature. We have not advised 
any dietary restriction in his case. 


Summary 


A family is described in which there are 
eight patients who suffer from diabetes 
insipidus which is resistant to vasopressin. 

Some of the patients suffer only from 
polyuria and polydipsia, but in one patient 
temporarily, growth re- 
urea 


there occurred, 
tardation, hypernatremia, 
clearance, and severe impairment of renal 
powers of base conservation. In three of 
the patients there was marked hyper-amino- 


reduced 


aciduria. 

At the time of writing 
amino-aciduria and failure to concentrate 
maximally), renal function appears to be 
normal in all the subjects. 
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VASOPRESSIN-RESISTANT DIABETES INSIPIDUS 


Evidence is presented to support the con- 
tention that, in many instances, at least, 
the disease is not transmitted by a sex-linked 
recessive gene but by an autosomal domi- 
nant. 


450 Clarkson Ave. 
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Hypnosis as an Adjunct to Anesthesia in Children 


MILTON J. MARMER, M.D., Beverly Hills, Calif. 


Most children anticipate the prospect of 
submitting to surgery and anesthesia with 
fear and apprehension. Youngsters who® 
have to be given an anesthetic are afraid 
that something disastrous may happen to 
them while they are asleep. The child fears 
not only what he can understand but also 
what is less understandable, such as will he 
ever wake up or is he going to be killed? 
There are many connections in the child's 
mind between anesthesia, sleep, and death.’ 

When a child is brought to the operating 
room heavily premedicated or asleep, with- 
out having his fears allayed or his anxieties 
resolved, he will usually experience a night- 
mare of restlessness on recovery. During 
such a confused and stressful state, a child 
is more subject to psychic trauma than one 
who will recover quickly and quietly to a 
state of full consciousness and awareness.” 
Sleep disturbances, temper tantrums, hal- 
lucinatory phenomena, and dependency reac- 
tions have been reported after surgical 
procedures where anesthesia was admin- 
istered.’ In order to cope with this situa- 
tion, anesthesiologists in recent years have 
become more aware and better oriented to 
the psychological aspects of anesthesia for 
children.* 

It is but a short step in inducing anesthe- 
sia in children with the use of stories, music, 
and flavoring agents to the superior effec- 
With 
children, relaxation by means of hypnosis 
is worth while. The comparative ease of 
inducing hypnosis in many children is a 


tiveness of an hypnotic induction. 
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76/314 


surprising finding. More than half of them 
can reach a sufficient hypnotic depth to 
permit minor surgical procedures, such as 
venipuncture, spinal tap, and reduction of 
simple fractures, to be performed. 
Hypnosis is a valuable method of inducing 
anesthesia or achieving basal anesthesia in 
children.** Hypnotic inductions permit the 
use of posthypnotic suggestions that render 
recovery from anesthesia less distressing 
and more pleasant. Results in such cases 
are gratifying, because on recovery these 
children are quieter, more comfortable, and 
more cooperative than those who undergo 
anesthesia induced by chemical agents alone. 
Although hypnosis may be performed suc- 
cessfully in younger children on occasion, 
youngsters between the ages of 7 and 14 
years are the most susceptible. These chil- 
dren usually make good subjects because 
of their heightened powers of imagination 
and their ability to play a role or create a 
fantasy. I try use the child’s own 
experiences—things with which he is famil- 
iar, so that better imagery can be produced. 
If children are admitted the day prior to 
surgery, a visit may be made in the after- 


to 


noon or evening in order to take advantage 
of the opportunity of becoming acquainted 
with the child and to ascertain his area of 
interests. If it is possible to have a pre- 
liminary rehearsal of the hypnotic induction, 
it will serve the anesthesiologist well. How- 
ever, no attempt should be made to force 
the situation. For children admitted in the 
early morning for surgery a few hours later 
or for emergency surgery, preliminary 
interview can usually be held in the operat- 
ing room only. Light premedication is given 
so that consciousness may not be too clouded 
and response to suggestion may be possible. 

A simple technique of indirect suggestion 


has been most successful. For example, it 
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HYPNOSIS AND ANESTHESIA 


has proved to be invaluable in inducing 
anesthesia for tonsillectomy in over 50 cases. 
It makes induction of anesthesia smoother 
and helps to eliminate psychic trauma. 

Prior to induction, the child’s interests 
and likes and dislikes are ascertained. Most 
children enjoy television, although some 
like movies or sports better. I have found 
the “television game” most effective. Many 
youngsters like “Lassie.” The child is asked 
to close his eyes and imagine he is viewing 
a television screen. When he can visualize 
the television set, he is asked to turn it on 
in his imagination and to raise his hand 
when the screen comes into view. When 
this is accomplished, verbalization of the 
hypnotic induction is begun with varying 
but repetitive suggestions of tiredness, deep 
breathing, and sleep. (“Lassie is breathing 
very deeply and feeling oh so tired, so very 
very tired, so tired that she is becoming 
drowsy, so very drowsy, that she is falling 
asleep. Now Lassie is going to take a long 
nap, and she is going to remain asleep, 
breathing deeply, until she is awakened.” ) 
This is what the child in his imagination 
sees Lassie do and what the child is also 
doing at the very same time, responding to 
the same indirect suggestion. Posthypnotic 
suggestions of well-being and comfort are 
now given. Also suggestions of being able 
to swallow readily and without discomfort 
are given. The induction of ether anesthesia 
is then begun with the following verbaliza- 
tion: “Lassie breathes deeply because there 
is a wind blowing across her face,” and so 
does the child breathe deeply. Anesthesia is 
induced smoothly and rapidly, and surgery 
can then be performed without anesthe- 
siological difficulty. At the termination of 
the surgical procedure the posthypnotic sug- 
gestions of well-being and_ postoperative 
comfort are again repeated. These post- 
hypnotic suggestions are usually carried out 
with a great degree of accuracy. It should 
always be remembered that suggestions of 
sleep must be removed and the command to 
awaken directly or indirectly must be given. 

Hypnosis also can be used in children as 
an adjunct to regional anesthesia. The fol- 
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lowing case report will demonstrate its 
successful use with caudal block. 


Report of a Case 

Case 1.—A _ 13-year-old boy was brought to 
surgery for transurethral resection of the bladder 
neck because of a bladder neck contracture due 
to fibrosis, which resulted in repeated bladder 
infections. No premedication was given. The boy 
was hypnotized, and a caudal block was then per- 
formed using 15 cc. 0.5% lidocaine. Transurethral 
resection of the bladder neck was performed by 
using a No. 16 Resectoscope. No catheter was 
placed into the bladder postoperatively deliberately. 
The boy was then given the posthypnotic sugges- 
tions that he would have no pain and that he 
would be able to urinate freely and without dis- 
comfort. He was taken to the recovery room after 
surgery, where he was asked to awaken. He sat 
up smiling and cheerful, asked what time it was, 
and requested seeing another television program. 
On return to the pediatrics ward, he did watch 
actual television and had his full supper shortly 
thereafter. He voided spontaneously and without 
complaint. He slept soundly all night and ate a 
hearty breakfast the next morning. He was dis- 
charged from the hospital in good condition the 
following day 

Anesthesia for chest surgery in children 
requires the use of the least toxic medication 
and the lightest plane of anesthesia. This 
is especially true for those undergoing 
cardiac surgery. Whenever possible, hyp- 
nosis should be combined with chemical 
anesthetics in order to reduce toxicity and 
to minimize the dangers of cardiorespiratory 
depression as well as to obtund psychic 
trauma.* In open-heart operations for the 
surgical correction of congenital and ac- 
quired cardiac defects, the anesthesiological 
problems are manifold. Operative pro- 
cedures involving the use of mechanical 
pump oxygenators are still hazardous and 
fraught with many complications. Yet this 
is the newest vista in cardiac surgery, and 
definite progress is being made.*" I am 
reporting here the cases of two children on 
whom successful open cardiotomy was per- 
formed with the use of a mechanical pump 
oxygenator, employing hypnoanalgesia as 
the anesthetic technique. This is the first 
time in the annals of surgery and anesthe- 
siology that such procedures were carried 
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out under hypnosis. The use of hypnosis 
was decided upon in order to avoid the 
depressant effects of anesthetic drugs and 
in an attempt to eliminate unconsciousness 
while on the pump oxygenator. It was also 
hoped that if consciousness could be 


demonstrated, it would help establish the 
pump oxygenator more firmly as a safe 
temporary prosthetic for the heart. 


Report of Cases 


Case 2.—A 13-year-old boy weighing 88% Ib. 
was admitted to the hospital for the correction of 
a congenital infundibular stenosis of the heart. 
After serious consideration, it was decided to per- 
form the surgery by means of open cardiotomy, 
with use of a mechanical pump oxygenator for 
the maintenance of an extracorporeal circulation. 
The boy was interviewed the day prior to surgery 
and agreed to play an “imagination game” with 
me. He reached a deep hypnotic level readily and 
was given the posthypnotic suggestion that the 
next morning he would go to sleep quickly and 
deeply at the signal command of “sleep now, sleep 
deeply.” No medication was given for sleep that 
night, but the child slept soundly all night. At 
6:30 a. m. the morning of surgery, he was given 
pentobarbital (Elixir Nembutal) 50 mg. and 
diphenhydramine (Elixir Benadryl) 10 mg. He 
was taken to the operating room at 8:30 in a calm 
relaxed state. Hypnosis was again induced by the 
signal command, “sleep now, sleep deeply,” and 
after further suggestions a deep hypnotic level 
was obtained. An intravenous injection of 5% 
dextrose in water was begun in the right forearm. 
After five minutes of breathing 100% oxygen, 100 
mg. thiamylal sodium was injected intravenously. 
To facilitate intubation, the larynx was sprayed 
with 5% hexylcaine topical solution and 10 mg. 
succinylcholine was given intravenously. A 32 F. 
oral endotracheal tube was inserted with ease and 
the inflatable cuff inflated. By means of vascular 
cutdown, cannulization with plastic catheter was 
performed in the left femoral and right radial 
arteries and the right saphenous and right brachial 
veins. Bilateral thoracotomy was performed, and 
total cardiac by-pass was carried out for 35 min- 
utes with the child on the pump oxygenator, while 
a right ventriculotomy lasting 19 minutes was 
performed and the infundibular stenosis was re- 
moved. Total time on the operating table was six 
hours. The child was awakened when the operation 
was ended after posthypnotic suggestions regarding 
deep breathing, coughing on command, and absence 
of pain and discomfort postoperatively were given. 
He was talking when the endotracheal tube was 
removed shortly thereafter. The most remarkable 
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postoperative aspect of this case was the absence 
of complaint of pain. The boy remained placid, 
calm, relaxed, and cooperative throughout the post- 
operative course and was discharged on the 30th 
day in good condition. 

Case 3.—A 14-year-old girl weighing 104 Ib. 
was admitted to the hospital for surgical cor- 
rection of a congenital subvalvular stenosis of 
the pulmonary valve. She was also afflicted with 
a congenital bilateral loss of hearing. This deaf- 
ness handicap was partially overcome by the use 
of a hearing aid and by lip reading. Because of 
the successful experience in the previous case, it 
was decided to attempt an even greater depth of 
hypnosis on this patient and if possible to have 
her awaken at intervals while she was on the 
cardiac by-pass with the pump oxygenator, in 
order to evaluate possible brain damage while on 
the machine. This girl was interviewed three days 
prior to surgery and was found to be an excellent 
lip reader. This, of course, posed the question of 
communication when her eyes were closed. In 
order to solve this problem, a stethoscope was 
placed in the patient’s ears and an image-projection 
technique involving a “radio broadcast” was used 
to induce hypnosis. She responded very well to 
suggestions “broadcast” through the chest piece 
of the stethoscope. Suggestions were given regard- 
ing sleep and ability to relax more quickly and 
more easily at subsequent sessions. During the 
next interview she complained of discomfort in 
the ears from the stethoscope and asked to wear 
her hearing aid. This was used for all subsequent 
sessions. On the morning of surgery, she received 
diphenhydramine 10 mg. by mouth and was hypno- 
tized in her room. An 18 gauge needle was placed 
in her vein, and an infusion of 5% dextrose in 
water was begun. She was then taken to the 
operating room in a deep trance state. After she 
was placed on the operating table and after she 
had breathed 100% oxygen for 10 minutes, 100 
mg. thiamylal sodium was injected intravenously 
Endotracheal intubation was performed orally by 
direct laryngoscopy using a No. 9 Magill plastic 
endotracheal catheter. Succinylcholine, 10 mg., was 
given to facilitate intubation. Throughout the op- 
eration 100% oxygen was administered. Cutdown 
was performed in the right antecubital and right 
femoral veins and right radial and left femoral 
arteries. Bilateral thoracotomy performed 
Ventriculotomy was performed with use of the 
pump oxygenator to maintain circulation. At the 
time the heart was open, the hearing aid was 
placed in the child's ear and turned on. She was 
asked to open her eyes, which she did immediately 
She was asked to move her head to indicate that 
she could hear me. This she also did. This re- 
sponse to command was elicited several times to 
satisfy the curiosity and amazement of the ob- 
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servers in the operating room. The subvalvular 
stenotic area was incised and partially excised, 
correcting the defect. When the heart was closed 
eight minutes later, she was given the command 
to go to sleep again. Total operating time was 
five hours. When extubation was performed, she 
was told to awaken, which she did immediately. 
She asked, “Is everything O. K.? May I have some 
water? I’m thirsty.” She was given a few sips 
of water, which she retained. She was then taken 
to the recovery room in good condition. She was 
discharged from the hospital in good condition on 
the 20th postoperative day. 

Both children have returned to school and are 
getting along well. 


Summary 


Although hypnosis has not had wide- 
spread employment in anesthesiology, there 
are increasing indications for its use. 

Hypnosis is a valuable adjunct to anesthe- 
sia in children. It may be employed suc- 
cessfully in the induction of anesthesia to 
make the course of anesthesia smoother and 
free from psychic trauma. It can also be 
used with benefit in conjunction with 


regional anesthesia. Children usually make 
Those from 
ages 7 to 14 years are the most susceptible, 
although hypnosis may be effective in the 


ideal subjects for hypnosis, 


younger age group. 

The advantages of hypnosis are found in 
the use of reduced doses of chemical agents 
and in the effective use of posthypnotic 
suggestion which makes for a more pleasant 
from anesthesia and a smoother 
postoperative course. The primary disad- 
vantage of hypnosis is the additional time 
required, which may not always be available 
in a busy practice. 

The first two cases using hypnoanalgesia 
as the anesthetic technique for cardiac 
ventriculotomy are described. These cases 
reveal that hypnosis raises pain thresholds 
and that is not lost under 


hypnosis. 


reaction 


consciousness 


Marmer 


Conclusion 


Successful hypnosis as a means of or 
adjunct to anesthesia helps eliminate the 
depressing effects of prolonged chemical 
anesthesia. Hypnosis is a useful method, 
which should be added to the armamen- 
tarium of pediatric anesthesia. 

507 N. Arden Drive. 
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Bacterial Flora of the Nasopharynx in Children 


Influence of Respiratory Infections and Previous Antimicrobial Therapy 


CECILIA Y. WILLARD, Ph.D., and ARILD E. HANSEN, M.D., Ph.D., Galveston, Texas 


The high incidence of respiratory tract 
disease in children, coupled with the rather 
indiscriminate use of antimicrobial agents, 
stands in marked contrast to the paucity of 
exact data concerning the bacterial flora of 
the nasopharynx. The frequency of the 
development of resistant organisms which 
may lead to serious complications indicates 
that such data should be obtained. The 
purpose of the present communication is to 
report the results of the nasopharyngeal 
cultures from 1,116 infants and children. 


Material and Methods 


Thirteen hundred eighty-five cultures on 1,116 
children between the ages of 3 weeks and 14 years 
were obtained in the outpatient clinic of the Chil- 
dren’s Hospital of the University of Texas Medical 
Branch during the period from October, 1952, 
through July, 1954. The vast majority of cultures 
were from subjects having mild or severe respira- 
tory tract symptoms, while 104 were from infants 
and children having no evidence of respiratory 
disease. 

Cultures were taken from the nasopharynx by 
the use of very small cotton swabs prepared on 
flexible stainless steel wire. By insertion of the 
wire through the nares, the cotton was allowed to 
rest against the posterior pharyngeal wall for 
about 30 seconds. Specimens were sent to the 
pediatric bacteriology laboratory, where they were 
planted on appropriate media. 

The base used for all agar plates was Casman 
Medium Base (Difco) containing 7% human blood. 
Each swab was planted on a blood-agar plate and 
a chocolate-agar plate, which were incubated in 
sealed candle jars at 37.5 C for 24 hours. After 
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readings were made, the plates were reincubated 
under normal atmospheric conditions for an ad- 
ditional 24 hours. The amount of growth of the 
organisms was recorded as heavy, moderate, light, 
or none. Identification was made by growth re- 
quirements, colony morphology, Gram stain, hemo- 
lysis, type of growth in heart-infusion broth, bile 
solubility, and pigment production. Plate-sensitivity 
tests with use of disks and tablets were performed 
for the predominating pathogens, with Trypticase 
Soy Agar (BBL) as the base for the blood and 
chocolate plates. Although a great variety and 
multiplicity of organisms were isolated, including 
Neisseria, corynebacteria, nonhemolytic strepto- 
cocci, and Gram-negative bacilli, special attention 
was given to the following five organisms: Diplo- 
coccus pneumoniae (pneumococcus), ea- and 
B-hemolytic Streptococcus, Staphylococcus pyogenes 
var. aureus, and Hemophilus species. Data con- 
cerning these pathogenic organisms were tabulated 
for statistical examination with the assistance of 
Dr. J. Allen Scott, of the Department of Preventive 
Medicine and Public Health. 

The information on the laboratory report cards 
and the patients’ charts was transferred to marginal 
punch cards on which were recorded the patient's 
name, unit history number, age, date of visit, 
diagnosis, medication within the 24 hours prior to 
culturing, treatment used, and organisms present, 
as well as the amount of growth. A new card was 
prepared for each attack of respiratory disease 
After all the cards had been completed and the 
various factors had been sorted against each other, 
charts and tables were prepared. 

The patients were grouped into three categories 
based on the diagnosis entered on the chart by a 
member of the pediatric staff. These were as fol- 
lows: 

Group I.—Mild upper respiratory infection: 
tonsillitis, pharyngitis, laryngitis, bronchitis, sinus- 
itis, and otitis media. 

Group II.—Severe respiratory infection; laryngo- 
tracheobronchitis, bronchiolitis, bronchopneumonia, 
and lobar pneumonia. 
infection: control 
as gastroenteritis, 


Grove III.—No respiratory 
subjects with such diagnoses 
chronic nephritis, inactive rheumatic fever, feeding 
problem, and behavioral disturbance. 
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Results 


Relative Incidence of Organisms.—The 
incidence of the five organisms in Groups 
I, Il, and III, regardless of whether the 
patients had received any antibiotic or 
chemotherapeutic medication prior to cul- 
ture, is shown in Figure 1. Similar data 
concerning the same organisms in the 
children who had had no previous medication 
are presented in Figure 2. The pattern of 
distribution of the organisms is strikingly 
similar. In all groups D. pneumoniae were 
isolated in a higher percentage of cultures 
than were any other bacteria, the highest 
incidence being in the group suffering from 
severe respiratory infection. There was little 
or no difference among the groups with re- 
spect to the isolation of a- or B-hemolytic 
streptococci. In both figures it is observed 
that S. pyogenes var. aureus was present in 
a much higher percentage of cultures from 
children with no respiratory tract infection 
(Group III) than from those with respira- 
tory tract symptoms (Groups I and II). 
Hemophilus species were isolated more 
frequently in Groups I and II than in the 
control subjects (Group III). 

Tests for significance of the findings 
were performed with use of ,y* and taking 
a value of P at 0.05 or less as statistically 
significant. The results were as shown in 
Table 1. It is obvious that previous antimi- 


Fig. 1.—Incidence of organisms in 1,385 naso- 
pharyngeal cultures from patients with mild, severe, 
and no respiratory tract symptoms. 
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Fig. 2.—Incidence of organisms in 1,099 cultures 
from patients with mild, severe, and no respiratory 
tract symptoms who had had no previous medica- 
tion. 


crobial therapy decreased the incidence of 
pneumococci. In reference to S. pyogenes 
var. aureus, there is likewise a statistical 
difference; however, this is due to a greater 
number of isolations from the children who 
had been given antimicrobial therapy. The 


TasLe 1.—Results of Significance Tests in 
Relative Incidence of Organisms 


No Previous No Previous 
Group Cultures Medication Cultures Medication 


lll >0.05 <0.01 >0.75 <0.001 
Il & Il <0.01 <0.001 <0.001 <0.001 


isolations of Hemophilus species in the ill 
children (Groups I and II) are not 
significantly greater than in the control 
children (Group III). There is no differ- 
ence among the groups with regard to the 
isolations of a-hemolytic streptococci. 
Seasonal Variations.—The incidence of 
organisms isolated (October-December, 
January-March, April-June, July-Septem- 
ber) in the subjects in Group I who had 
had no medication within 24 hours prior to 
culturing is shown in Figure 3. The highest 
percentage of isolations of D. pneumoniae 
occurred during the October-December 
quarter in both years (73% and 69%, 
respectively). The number of isolations in 
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Fig. 3.—Seasonal incidence of organisms in 882 
cultures from patients with mild respiratory tract 
symptoms; no previous medication. 


the January-March quarter was somewhat 
less, especially during 1954. The lowest 
incidence in both years occurred in July- 
September (50% and 52%). Rather re- 
markable was the low incidence’ of 
B-hemolytic streptococci for the entire 
period. This ranged from 0% to 4%; 
however, a seasonal trend may be observed 
in that the highest percentage in both years 
occurred in the spring (April-June) quarter. 
The seasonal variations in S. pyogenes var. 
aureus and a-hemolytic streptococci closely 
paralleled each other. Both occurred least 
frequently during January-March in 1953 
and January through June in 1954. A 
tendency to a reverse pattern is shown for 
Hemophilus species, which were isolated 
most frequently from January through 
June. The lowest incidence of occurrence 
during 1953 was from July through Septem- 
ber, 


Age in Relation to Isolation of Or- 
ganisms.—The distribution of organisms 
according to age for the children in Group | 
who had had no previous medication is 
shown in Table 2. Pneumococci were 
isolated with similar frequency (629% to 
65%) in children between the ages of 3 
weeks and 2 years and with somewhat 
lower frequency in the older children (2-6 
years, 59%; 6-14 years, 50%). The in- 
cidence in children over 6 years of age is 
significantly lower than in the younger 
children (P=<0.01). The number of 
instances wherein B-hemolytic streptococci 
were isolated was so small as to make evalua- 
tion impossible. S. pyogenes var. aureus 
occurred in 38% of the youngest infants; 
it decreased remarkably after 3 months but 
tended to rise after the age of 2 years. The 
incidence in the youngest and in the oldest 
subjects is significantly different from 
that in the other children, respectively, 
P=<0.001 and P=<0.005. The highest 
incidence (21%) of a-hemolytic streptococci 
occurred in those between 6 months and 


1 year and the lowest (12%), between 3 and 
6 months. Hemophilus species occurred in 
an average of 24% of the cultures from all 
children under 6 years of age. The highest 


incidence was from 6 months to 1 year 
(28%) and the lowest from 3 to 6 months 
(18%). After the age of 6 years the 
incidence was lower than in all the other 
children (P= <0.05). 

Magnitude of Bacterial -The 
incidence of heavy growth of the organisms 
where there had been no previous medica- 


Growth 


TABLE 2.— Relation of Age to Incidence of Organisms in 882 Cultures from Patients 
with Mild Untreated Respiratory Tract Symptoms 


8-Hemolytic 
Streptococcus 


Pneumococcus 
Cultures, 
Age Group No. 


3 wk. -3 mo 53 
3-4 mo. 75 
6 mo.-1 yr 

1-2 yr. 

2-6 yr. 

6-14 yr. 


* of cultures positive, 33<62% of 53. 
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TaBLe 3.—Magnitude of Growth in Relation to Severity of Disease—No Previous 


Antimicrobial Therapy 


Group I— Mild Upper 
Respiratory Tract Symptoms 


Heavy Growth 


Pneumococcus 

8- Hemolytic streptococcus 
8. pyogenes var. aureus 
a-Hemolytic streptococcus 
Hemophilus species 


Group III—No 
y Tract Symptoms 


Heavy Growth 


% 


Group II—Severe 
Respiratory Tract Symp 


Heavy Growth 


* % of isolations occurring in heavy growth, e. g., 308=56% of 539. 


tion is shown in Table 3. Pneumococci 
were isolated in heavy growth twice as 
frequently when disease was present as 
when no respiratory tract infection existed. 
This difference is highly significant 
(P=<0.001). The difference for those 
moderately ill and those severely ill is not 
significant (P=>0.30). The number of 
isolations (44%) of a heavy growth of 
S. pyogenes var. aureus was higher in the 
subjects (Group III) than in 
the sick children (Groups I and II) 
(P=<0.005). The difference between 
Group I and Group II is not significant 
(P=>0.10). The abundant growth of 
a-hemolytic streptococci was two to three 
times more frequent when respiratory tract 
infection was present. Remarkable, indeed, 
was the failure to isolate Hemophilus species 
in heavy growth in Group III, whereas the 
incidence was 35% in Group I and 48% 
in Group IT. 

Influence of Previous Antimicrobial Medi- 
cation.—The relative incidence of organisms 
in the 1,281 cultures from children having 
respiratory tract disease, with and without 
antimicrobial during the 24 
hours previous to culture, is depicted in 
Figure 4. The incidence of D. pneumoniae 
was less than half in the treated subjects 
(P=<0.001). The total incidence of isola- 
tions of B-hemolytic streptococci was very 
low; however, it is rather remarkable that 
19 of the 21 positive cultures occurred in 
subjects who had had no previous medica- 
pyogenes var, aureus isolations 


control 


medication 


tion. S. 
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Fig. 4.—Incidence of organisms in 1,281 cultures 
from patients with respiratory tract symptoms, with 
and without previous medication. 


were somewhat greater if antimicrobial 
therapy had been given. The occurrence of 
positive cultures of Hemophilus species was 


unchanged. 
Comment 


Influence of Bacteriologic Techniques.- - 
Differences in techniques employed make it 
difficult to compare findings among various 
authors '* regarding the bacterial flora of 
the nasopharynx. One factor which may 
affect the results is the care with which the 
specimen is obtained. Another is the type of 
procedure followed, for example, the use of 
swabs from wire or wooden applicators or 
a platinum loop may give different results. 
Also, the route of introduction of the swab, 
whether peroral or pernasal, and the dis- 
tance it is inserted into the nasopharynx, as 
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well as the length of time it is allowed to 
remain in place, may be important in the 
isolation of pathogenic bacteria. If the swabs 
are planted on blood-agar plates only, it is 
very possible for minute colony growth of 
Hemophilus influenzae to be overlooked. 
Chocolate-blood-agar supplies sufficient of 
the heat-stable “X” factor to yield a good 
growth of this organism. 

Comparative data are few concerning the 
bacterial flora of the nasopharynx in chil- 
dren. Although it that the 47% 
incidence of pneumococci in our control 
children was high, we find that Yang! and 
Rabe * reported incidences of 44% and 34%, 
respectively. On the other hand, Goldman, 


seemed 


Bloom, and Herschberger* found an inci- 
dence of only 2% D. pneumoniae in a group 
of 50 normal children. 

Although B-hemolytic streptoccoci were 
isolated infrequently (2% to 39%), the 
range was similar to that observed by Yang ' 
(2% to 5%) and Goldman* (2%). Rabe 
found this to be 10% in the 1,356 children 
reported by him. There is the possibility 
that our incidence might have been higher 
had simultaneous throat cultures and en- 
richment broth been used. However, by 
employing throat cultures Teberg and 
Adams? reported a 2% to 6% incidence 
and Breese and Disney * reported 2%. On 
the other hand, Pike and Fashena* in a 
study of 900 throat cultures found an inci- 
dence of 42% B-hemolytic streptoccoci when 
enrichment broth was used but only 14% 
by direct plating. Rantz, Maroney, and 
DiCaprio® reported that throat-swab cul- 
tures in children, with use of a wooden 
applicator, yielded a much higher percentage 
of this organism than nasopharyngeal cul- 
tures obtained with a wire swab. 

At first thought it seems unusual that 
there was a higher incidence of S. pyogenes 
ar, aureus in the control subjects than in 
those severely ill with respiratory tract dis- 
when considers the 


ease. However, one 


reputation which this organism has gained 
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as a saprophyte, perhaps this finding is not 
so surprising. Nevertheless, whether the 
same difference would be evident were one to 
carry out bacteriophage typing for S. 
pyogenes var. aureus it is impossible to say. 
In view of the increasing recognition of 
certain types of S. pyogenes var. aureus as 
being highly pathogenic and responsible for 
a number of serious epidemics, greater con- 
sideration must be given to typing of this 
organism. It has been shown by a number 
pyogenes var. 
aureus is isolated much more frequently 
from the anterior nares than from the na- 


of investigators*®"™ that S. 


sopharynx. 

All Hemophilus species isolated in this 
study were probably either H. influenzae or 
H. parainfluenzae, as they grew much more 
luxuriantly on chocolate agar than on blood 
agar, and in most instances growth on blood 


agar was dependent upon the presence of 


other organisms, including staphylococci, D. 
pneumoniae, Neisseria, or diphtheroids. H. 
hemolyticus, which is recognizable by 8-he- 
molysis on blood agar and by Gram stain, 
was not isolated from any of the cultures. 
The fact that Hemophilus species were iso- 
lated in 20% to 30% more cultures from ill 
children than from well children would seem 
to imply a relationship between these organ- 
isms and disease. However, strains were not 
subjected to specific typing with Type a and 
Type b antisera. The prevalence of H. in 
fluenzae meningitis indicates that it would 
be desirable to ascertain the incidence of 
the various types of this organism in a 
childhood population. In 1943, Alexander '™ 
reported that about 25% of nasopharyngeal 
from 847 unselected patients were 
for H. influenzae. Of the strains 


cultures 
positive 
isolated, 19% were typable and 81% were 
nontypable. Of the typable strains isolated 
from children with no respiratory tract in- 
fection, 16% were of Type b and of those 
isolated from children with infection, 29°. 

Season and Age.—The prevalence of D. 
pneumoniae during October through March 
coincides with the period in which most of 
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the respiratory tract infections usually occur 
in this area. The appearance of B-hemolytic 
streptococci was most frequent in the spring. 
A similar trend has been found to occur on 
the eastern seaboard, which incidence coin- 
cides with the period of greatest frequency 
of scarlet fever and streptococcal sore 
throat.'* Wilson ™ stated that the seasonal 
pattern for the appearance of f-hemolytic 
streptococci was the same for normal carriers 
as for infected persons. In New York City 
the incidence was found to be higest from 
February through June and lowest from 
September through January, while Pike and 
Fashena,* in Dallas, found no particular 
seasonal variation. The reason that the in- 
cidence of S. pyogenes var, aureus and 
a-hemolytic streptococci should parallel each 
other so closely is not understood, When 
these two organisms were most prevalent, 
Hemophilus was found less often. One nat- 
urally wonders about bacterial as well as 
viral synergism and antagonism. As is well 
known, the synergism of S. pyogenes var. 
aureus and Hemophilus is often helpful or 
essential in vitro in the recovery of He- 
mophilus from certain specimens, The level 
for isolations of Hemophilus species re- 
mained high constantly for the first six 
months of the year. This high level was 
attained three months later than the high 
level for pneumococci and persisted three 
months longer (Fig. 3). Alexander ™ ob- 
served no seasonal variation in the preva- 
lence of H., influenzae. 

Data from the control subjects were too 
few to evaluate isolation of any of the 
organisms in relation to age. Children be- 
tween 6 and 14 years of age with respiratory 
tract infection were found to have fewer 
D. pneumoniae than those in the younger 
age groups. Hemophilus species were iso- 
lated most frequently from children be- 
tween the ages of 6 months and 1 year, 
which age group has the highest incidence of 
H. influenzae meningitis.’* The much higher 
incidence of S. pyogenes var. aureus in the 


youngest age group than in the other groups, 
up to the age of 6 years, is not surprising 
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in view of the fact that this organism is 
found to be present in the anterior nares 
and nasopharynx in a high percentage of 
newborn infants within the first few days 
of life.**"* A similarly high incidence has 
been found in hospital personnel.’®*" At 
the time this study was undertaken the 
seriousness of staphylococcal infection was 
scarcely appreciated. It was not until two 
years after this study was completed that 
the magnitude of this problem was forcibly 
brought to our attention.” It is axiomatic 
that henceforth phage typing of the S. 
pyogenes var. aureus be carried out in the 
attempt to control these epidemics. 

Magnitude of Growth and E ffect of Previ- 
ous Medication—D. pneumoniae and He- 
mophilus species in heavy growth were 
associated frequently with respiratory dis- 
ease states, On the other hand, S. pyogenes 
var, aureus was more frequently found in 
abundant growth in the absence of infection 
of the respiratory tract. 

The relative sensitivity of the various 
organisms is indicated in the comparison of 
isolations from patients with and without 
previous antimicrobial medication. As is 
shown in Figure 4, the greatest effect of 
previous medication is found in relation to 
the frequency of isolation of pneumococci. 
By in vitro tests the great majority of strains 
of this organism were found to be sensitive 
to most of the current therapeutic agents. 
In a previous report ** concerning children 
with respiratory tract disease who had re- 
ceived antimicrobial therapy, the incidence 
Table 4. It is 
apparent that the combination of penicillin 


of isolations was as shown in 
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and sulfisoxazole was more effective in re- 
ducing the isolations of pneumococci than 
was either drug alone. These drugs in com- 
bination also decreased the percentage of 
cultures positive for S. pyogenes var. aureus, 
whereas the use of either drug alone seemed 
to cause an increase. Stoppelman '* found 
in premature infants more pure cultures of 
S. pyogenes var. aureus among those re- 
ceiving antimicrobial therapy than in those 
without treatment, although the incidence 
of positive cultures was increasingly high 
regardless of medication, The widespread 
incidence of S. pyogenes var. aureus re- 
mains a challenge to bacteriology as well as 
to modern hospitalization of newly born 
infants. Sulfisoxazole alone was most effec- 
tive against Hemophilus species. 


Summary 


The incidence, over a two-year period, of 
five potentially pathogenic bacteria has been 
determined from a study of 1,385 naso- 
pharyngeal cultures from 1,116 children who 
were seen in the outpatient clinic in Galves- 
ton, Texas. There were 1,110 cultures from 
children with mild respiratory tract infec- 
tion, 171 from those with severe infection, 
and 104 from those with no disease of the 
respiratory tract. Where no_ previous 
antimicrobial medication had been received, 
the following incidence of the organisms was 
found in children having, respectively, mild, 
severe, Or no respiratory tract symptoms: 
Pneumococci, 61%, 70%, 47%; B-hemo- 
lytic streptococci, 2%, 2%, 3%; Staphylo- 
coccus pyogenes var. aureus, 21%, 11%, 
38%; a-hemolytic streptococci, 16%, 23%, 
16% ; Hemophilus species, 24%, 19%, 15%. 

In children with mild respiratory tract 
infection pneumococci were isolated most 
frequently from October through March; 
B-hemolytic streptococci, from April through 
June, and Hemophilus species, from January 
through June. e-Hemolytic streptococci and 
S. pyogenes var. aureus had identical pat- 
terns of seasonal variation which, in general, 
were the reverse of the pattern for Hemophi- 
lus. 
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Pneumococci occurred more frequently in 
children under the age of 6 years, while 
Hemophilus species were most frequently 
recovered from infants between 6 months 
and 1 year of age. S. pyogenes var. aureus 
was isolated most frequently from infants 
between the ages of 3 weeks and 3 months. 

A heavy growth of pneumococcus and of 
Hemophilus species seemed to be indicative 
of severe infection. S. pyogenes var. aureus, 
on the other hand, was found in heavy 
growth in infants without infection. 

Previous antimicrobial medication greatly 
decreased the incidence of pneumococci in 
children with respiratory tract disease. Of 
the isolations of B-hemolytic streptococci, 
19 of the 21 cultures occurred where there 
had been no previous medication. There 
was a slight increase in the incidence of S. 
pyogenes var. aureus in those who had had 
previous medication. 

The results of this study seem to demon- 
strate the need for exact knowledge of the 
nasopharyngeal flora in children with re- 
spiratory tract symptoms, especially before 
antimicrobial therapy is instituted. 


University of Texas Medical Branch. 
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The Nonspecific Inflammatory Cycle in the Neonatal 


Infant 


D. V. EITZMAN, M.D., and RICHARD T. SMITH, M.D., Gainesville, Fla. 


The failure of the newborn animal and 
human infant to exhibit the usual signs of 
inflammation in response to foreign sub- 
stances is documented in the experimental 
and clinical literature. For example, Adels- 
berger,’ Rachmilewitsch,? and Friedberger 
and Heim* showed that such exotic irri- 
tants as croton oil, mustard oil, or eel serum 
failed to elicit the usual violent inflammatory 
reaction when applied to the skin of the 
neonatal infant. Von Groér and Kasso- 
witz* and Cooke® found that the Schick 
and Dick toxin reactions are suppressed in 
the young infant independent of the pres- 
ence or absence of specific antitoxin in the 
serum. Similar observations in newborn 
animals have indicated not only that there is 
a failure of response to nonspecific irritants, 
that bacterial or viral skin 
fail to elicit the usual mature local 


but infections 
often 
response * leading to systemic dissemination 
of the agent. Evidence is also available that 
during the newborn period the stereotyped 
physiologic responses to infection by micro- 


organisms or intoxication by their products,’ 
is absent or minimal when compared to ma- 
It would ap- 
local 


ture members of the species. 
pear that the mature pattern of 
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response to inflammation and of systemic 
physiologic response is gradually acquired 
during the early period of growth with 
temporal variations among different species. 

It seemed an appropriate point of de- 
parture in investigating the mechanism of 
apparently impaired local and systemic re- 
active capacity, to examine in detail the 
nonspecific inflammatory cycle in the neona- 
tal infant and in newborn animals, searching 
for any qualitative or quantitative defects 
which might characterize the immature in- 
flammatory response. The studies to be re- 
ported in this paper are concerned with the 
nonspecific inflammatory cycle in the normal 
newborn human infant. Similar studies in 
experimental animals will be reported else- 
where. 


Materials and Methods 


The technique employed, a modification of that 
described by Rebuck and Crowley,” offered an 
effective and safe means of studying the various 
stages of inflammation at frequent intervals with- 
out serial biopsy of the skin. It is based upon the 
principle that leukocytes in an inflammatory exudate 
adhere to glass surfaces, and it involves the as- 
sumption that each morphologic category of leuko- 
cyte is equally available to and adhesive upon the 
glass. 

Normal full-term infants 10 hours to 21 days 
of age who had no evidence of a skin rash or 
infection were studied. The older infants, children, 
and adults who were examined were either patients 
hospitalized for minor surgical procedures or mem- 
bers of the medical, nursing, or laboratory staff 

For the procedure, the skin was first cleaned 
thoroughly but gently with hexachlorophene 
(pHisoHex) followed by 70% alcohol and it was 
then gently dried with cotton pledgets. The super- 
ficial epidermis was scraped with a sterile No. 10 
Bard Parker scalpel blade until a slightly abraded 
surface had been produced with minute areas which 
oozed serum. If scraping was too energetic, or 
the skin was inadvertently cut, resulting in frank 
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Superficial Epidermis 
Glass Cover Slip 


Fig. 1.—Schematic illustration of the orientation 
of the cover-slip and cork over the abrasion in a 
typical preparation. 
bleeding, the area was unsatisfactory for study. 
A sterile thin cover glass (Arthur H. Thomas No 
7022) was placed over the abraded surface, which 
usually measured 1X1 cm. A cork which had been 
cut to fit the cover slip was then positioned directly 
over it to provide even pressure by the glass over 
the area of the abrasion. A piece of adhesive tape 
was then applied to hold the preparation in place 
and under slight pressure. The appearance of the 
completed preparation is schematically illustrated 
in Figure 1. Either the volar surface of the 
forearm or the back proved to be satisfactory and 
accessible. When serial studies were performed 
a new site was used on each occasion. 

After the initial application, the cover slips were 
changed at one- or two-hour intervals using 
sterile technique. The cover glass, removed from 
the abraded area, had upon its surface a sampling 
of the leukocytes accumulated during the time 
interval it had remained in place. After rapid 


Fig. 2—The morphological 
characteristics of the three 
general cell types encoun- 
tered are shown in an early 
exudate in a 19-day-old in- 
fant. (a) Polymorphonuclear 
granulocyte; (b) eosinophil, 
the coarse granularity of the 
cytoplasm identifies this cell 
in the black and white repro- 
duction; (c) an early mono- 
nuclear component of the 
exudate. Mononuclear cells 
in later exudates may appear 
vacuolated or contain gran- 
ules. 


Eittzman—S mith 


air drying the glass was mounted, exudate side up, 
upon a regular microscopic slide with Permount 
to facilitate identification and staining. The cellular 
exudate on the surface of the cover slip was stained 
with Wright and Giemsa stains, and differential 
cell counts were made of at least 500 cells. For 
purposes of this report the cells were classified only 
as granulocytes, eosinophils, or mononuclear cells, 
no attempt being made to differentiate between 
morphology of various categories of mononuclear 
cells. The typical appearance of each of these 
three categories of cells is illustrated in Figure 2 
in order to clarify the remainder of the illustrations. 
Simultaneous replicate samplings at different sites 
on the same infant had a high order of agreement 


Results 

Examination of the preparations made 
from older children and adults revealed a 
sequence of stereotyped changes in the cell 
population of inflammatory exudates similar 
in every way to those previously reported 
by Rebuck and Crowley.* The earliest cells 
to appear in the inflammatory cycle in those 
more mature subjects were polymorphonu- 
clear neutrophils with rare mononuclear cells 
in evidence (Fig. 3a-e). In four-hour exu- 
dates, the cells still consisted of 85% to 
95% polymorphonuclear neutrophils, the re- 
mainder being mononuclear cells. The pro- 


portion of mononuclear cells in the exudates 
then increased steadily during the next four 
hours; at eight hours these cells comprised 
50% to 70% of the inflammatory exudate, 
and this distribution persisted at 10 and 12 
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Fig. 3.—Typical inflammatory exudate in an adult for comparison with those in the neonatal 
infants. (a) Exudate at two hours with a cell distribution of 98% polymorphonuclear granulo- 
cytes and 0.8% eosinophils; (b) at four hours with 95% polymorphonuclear granulocytes and 
0.5% eosinophils; (c) at six hours with 82% polymorphonuclear granulocytes and 0% eosin- 
ophils; (d) at eight hours with 67.5% polymorphonuclear granulocytes and 0.4% eosinophils; 
(e) at 10 hours with 55% polymorphonuclear granulocytes and 0% eosinophils. The remainder 
of the cell population not specifically listed was composed of lymphocytes and macrophages. 


hours. From 6 to 12 hours (Fig. 3d, ¢) the 
mononuclear cells were often observed to be- 
come larger, the cytoplasm appeared more 
pale, and many cells developed multiple 
vacuoles and inclusions in the cytoplasm. 
Variations in this mature sequence from 
subject to subject were infrequently ob- 
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served, although the time at which maximal 
shift to mononuclear cells occurred varied 
between 8 and 12 hours. Significant num- 
bers of eosinophils were not found in any 
of the mature inflammatory exudates ex- 
amined during the 12-hour period under 
study. 
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In the young infants two principal vari- 
ations from the mature pattern were encoun- 
tered. Most striking and most consistent 
was the finding of early inflammatory 
eosinophilia in the infants examined between 
24 hours and 21 days of age. All but one 
examined in this age category were found 
to have accumulated varying proportions of 
eosinophilic granulocytes in their 2-, 4-, and 
6-hour exudate samplings. This observation 
is illustrated in Figure 4(a-d) by photo- 
micrographs of representative areas on the 
cover slips taken at two, four, six, and 
eight hours in an infant 3 days old. 

The presence or absence of early intlam- 
matory eosinophilia provided the basis for 
dividing the data into three age groups, 
i. e., those infants 0 to 24 hours of age who 
exhibited no inflammatory eosinophilia, those 


2 to 21 days old who regularly showed early 
eosinophilia in excess of 2% of all cells, and 
those 21 days and older, all of whom ex- 
hibited the mature pattern, In the scatter 
diagrams presented in Figure 5(a-d), data 
on all persons examined were sorted into 
these three age groups, each point represent- 
ing the proportion of eosinophils or 
granulocytes found in a sample of the in- 
flammatory exudate at that particular time 
for one subject. At two hours (Fig. 5a) 
the exudate in all three groups consisted 
almost entirely of granulocytes. In the 2- 
to 21-day-old group, however, a variable 
proportion of the granulocytes, but exceed- 
ing 2% in all but one infant, were eosino- 
phils. The greatest degree of inflammatory 
eosinophilia was found in each subject in 
this group at two hours, and the average 


Fig. 4—Example of samplings of exudates at two, four, six, and eight hours after the 


abrasion in a 3-day-old infant 


Note the intense inflammatory eosinophilia, most marked in 


this infant at two hours but still evident at four hours. By eight hours the granulocytes present 
were chiefly neutrophilic. (a) Sample two hours after initiation of the inflammatory cycle with 
6% polymorphonuclear granulocytes and 93% eosinophils; (>) at four hours there were 61.5% 


polymorphonuclear granulocytes and 31.5% eosinophils; (c) at six 


hours there were 78% 


polymorphonuclear granulocytes and 8% eosinophils; (d) at eight hours there were 65% poly- 
morphonuclear granulocytes and 2% eosinophils. 
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Fig. 5.—Scattergrams of individual exudate samples showing total granulocytes as the sum 


of the polymorphonuclear granulocytes and the eosinophils 
(b) at four hours; 


matory exudate at two hours ; 
proportion of eosinophils at this time was 
19% of the exudate cells, ranging from 
1% to 93%. No comparable eosinophilia 
was found in the 0- to 24-hours-old group 
or in those older than 21 days (Fig. 6). At 
four hours (Fig. 5+) the percentage of 
eosinophils was lower; the mean value in 
the 2- to 21-day age group was 7%, com- 
pared to 0% the other 
groups. At six hours the proportion of 
eosinophilic granulocytes, even in those in- 
fants having intense early eosinophilia, had 
decreased markedly, and by eight hours this 
cell type was rarely observed. 


and 2% in two 


To confirm the observation that inflam- 
matory eosinophilia did not occur in the 
youngest infants, serial observations of the 
inflammatory cycle at different ages were 
made on several infants. In one of these 
studies, illustrated by the series of photo- 
micrographs of four-hour exudates in Figure 
7, observations were initiated at 15 hours, 
31 hours, and 61 hours of age in a single 
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(a) Cellular composition of inflam- 

(c) at six hours; (d) at eight hours. 

infant. At 15 hours of age, very few 
eosinophils were found in the early exudate 
and the four-hour sample consisted almost 


10 te 24 beers 
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Percentage of Total Cells 


Percentage of Kosinophils 


Time in Hours 


Fig. 6.—Percentage of granulocytes and eosin- 
ophils in the inflammatory exudate. Graph shows 
average value at each time of sampling, showing 
the difference between the three age groups. The 
top line for each group represents the total granulo- 
cytes and the cross hatched area between the two 
lines represents the percentage of eosinophils in the 
total exudate. Note the greater percentage of 
eosinophils in the 2- to 2l-day age group. Also 
note that the percentage of granulocytes decreases 
after six hours as the age increases. 
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Fig. 7—Inflammatory exudate from a newborn 
infant when the inflammatory cycle was started at 
15 hours, 31 hours, and 61 hours of age to 
demonstrate the appearance of eosinophils in the 
inflammatory exudate with increasing age. In each 
mstance the sample is taken four hours after the 
inflammation was initiated. (a) Started at 15 
hours of age showing 95% polymorphonuclear 
granulocytes and 2.9% eosinophils; (b) started 
at 31 hours of age and showing 90% polymorpho- 
nuclear granulocytes and 5.2% eosinophils; (c) 
started at 61 hours of age and showing 51.4% 
polymorphonuclear granulocytes and 45.6% eosin- 
ophils 
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entirely of neutrophils. The observation 


started at 31 hours of age showed a slight 
eosinophilia at four hours, while the study 
initiated at 61 hours of age provided an 
exudate containing 45% eosinophils. 

Secause it seemed possible that the ob- 


served inflammatory eosinophilia in the in- 
fants could be simply a reflection of a high 
level of circulating eosinophils, differential 
counts of blood smears and total eosinophil 
counts were taken at the time studies of the 
inflammatory cycle were initiated. The cor- 
relation graph shown in Figure 8 describes 
the results of these observations. The in- 
fants with the highest circulating levels of 
eosinophils often had a higher percentage of 
eosinophils in the exudates, but in every in- 
stance the exudate eosinophilia was out of 
proportion to the circulating levels in the 
group 2 to 21 days of age. In contrast, two 
children, 11 years and 23 months of age 
who had 20% and 13% of eosinophils, re- 
spectively, in their peripheral blood, had less 
than 1% eosinophils in their inflammatory 
exudate. 

The other consistent difference observed 
in mature and immature subjects studied by 
this technique was the less rapid and ap- 
parently less extensive shift of the exudate 
cell population from predominantly granulo- 


Total Eosinophil Count 
per cu.mm. 
> 


(23486769 40 
Greatest Percentage of Eosinophils 


in the Exudate 

Fig. 8.—Comparison of circulating eosinophils to 
the eosinophilia in the inflammatory exudate. Total 
eosinophil counts were done on some of the infants 
and children at the time of initiation of the in- 
flammatory cycle. While there is a tendency for 
the more intense inflammatory eosinophilia to be 
found in the children with the higher circulating 
eosinophil counts, the total correlation is poor. 
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cytic cells to mononuclear cells, a difference 
most marked in the youngest infants studied. 
Whereas this shift had occurred in mature 
subjects by six hours, it was inconsistently 
present in the infants at this time, and, when 
present, even at eight hours, the proportion 
of mononuclear cells was usually less than 
in the older group. This observation is more 
clearly seen by the differences in mean 
values for total granulocytes shown in Fig- 
ure 6, which presents a summary of the 
data indicated in the scatter diagrams. 


Comment 


Perhaps, the most significant result of 
these experiments lies in the general observa- 
tions that neonatal infants do have the ca- 
pacity to marshal an early 
inflammatory response remarkably well and 
that the differences which appear to exist 
in neonatal and more mature subjects are 
not major ones. While it may be said, in 
this general way, that the apparent defect 
in the local response to inflammatory stimuli 


nonspecific 


in the neonatal period does not lie in any 
gross deficiency in the nonspecific inflam- 
matory cycle, the qualitative differences 
which were found could reflect defects in 
neonatal infants of considerable physiologic 
importance. 

It is essential therefore to examine care 
fully the limitations of the technique em- 
ployed and to evaluate the reliability of the 
qualitative information which has been pre- 
sented. It is evident that no quantitative 
information can be obtained by the tech- 
nique used in this way. The inflammatory 
exudate is assumed to accrue by diapedesis 
of cells through injured and uninjured blood 
vessels in the area subtending the abrasion. 
Therefore, the sequence of changes in the 
inflammatory cells would appear to be re- 
lated to the greater ease with which the 
polymorphonuclear cell can pass through 
capillary walls. Accordingly, the later ap- 
pearance of mononuclear cells would be 
related to their less rapid rate of trans- 
migration.® Evaluation of the technique de- 
pends upon the assumption that the various 
cells appearing on the abraded surface will 
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stick to the overlying glass cover with the 
same facility irrespective of the morphologi- 
cal characteristics of the cell involved. Cer- 
tain observations, such as those of Gluck and 
Silverman ™ indicate that immature leuko- 
cytes may have a decreased capacity for 
effective phagocytosis and a decreased mo- 
tility when studied in their own plasma," 
and it would therefore be possible that their 
tendency to stick to glass might be a related 
function and similarly impaired. If this 
were true, certain components of the in- 
flammatory exudate in the very young in- 
fant might not stick to the glass as well as 
others and would fail to be represented in 
relative counts. As will be pointed out 
below, it is not thought that such considera- 
tions apply to the occurrence of inflamma- 
tory eosinophilia in the 2- to 21-day group 
of infants. However, until further data are 
available, the relative changes in the pro- 
portions of neutrophils and mononuclear 
cells with time in the young infant as com- 
pared with the mature person remain open 
to this theoretical objection. 

The most interesting finding in these 
studies is the unique inflammatory eosino- 
philia which occurred in the infants of age 
24 hours to 21 days. This observation was 
made not only in isolated subjects during 
this period of time but was observed to 
appear after 24 hours in repeated serial ob- 
servations of the same infants. It was con- 
ceivable that the inflammatory eosinophilia 
merely reflected a high level of circulating 
eosinophils in the peripheral blood, the 
sampling representing simply an aliquot of 
peripheral blood. However, the failure of 
inflammatory exudates in mature subjects 
with known high circulating levels of eosino- 
phils to exhibit eosinophilia and the lack of 
proportional representation of circulating 
eosinophils in the inflammatory exudates of 
newborns render this extremely unlikely. 
These data strengthen the conclusion that 
inflammatory eosinophilia in the neonatal 


period may represent selective accumulation 
of this cell type in the inflammatory exudate, 
greater in quantity than can be explained by 
the numbers in the circulating blood. Evi- 
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NONSPECIFIC INFLAMMATORY CYCLE 


dence bearing upon this conclusion may be 
found in the studies of Harris and Schick,” 
Mayerhofer and Lypolt-Krajnovi¢,“ and 
Matheson et al.,"* showing that eosinophils 
are abundant (in our own observations, fre- 
quently the only cell type) in the lesions of 
erythema neonatorum in otherwise normal 
infants after the first day of life. 

Whereas slightly elevated levels of eosino- 
phils are known to be present in such 
neonatal infants,*"* the proportion does not 
approach that found in the lesions. For ex- 
ample, Matheson et al. found nasal and 
occasional rectal eosinophilia in normal 
neonatal infants in whom peripheral eosino- 
phil counts were both high and low; how- 
ever, a general correlation of mean values 
existed between the two parameters. The 
peak incidence of normal nasal eosinophilia 
in their study was at 3 weeks of age, whereas 
the highest circulating levels were found be- 
tween 6 and 7 weeks of age. The incidence 
of eosinophils or their precursors in the 
infants’ bone marrow was found to have 
no relation to either tissue or circulating 
levels. These studies also tend to support 
the concept of selective accummulation of 
eosinophils in the tissues of newborn in- 
fants. 

The functional significance of inflamma- 
tory eosinophilia during this period of life 
is not clear. The well-established association 
of inflammatory eosinophilia with tissue re- 
actions in which immunological specificity is 
involved '*'5 has led to speculation on the 
relationship between erythema neonatorum 
and the presence of antibody components 
passively transferred from the mother,’ and 
the suggestion of an analogy with serum 
the established role of 
eosinophils in immune phenomena is as yet 


sickness. Since 
one of “guilt by association” and temporal 
correlation,'® the basic premise of this 
analogy is uncertain. Further, this study 
indicates clearly that eosinophils accumulate 
in the exudates of normal infants after en- 
tirdy nonspecific stimuli. 

Another line of thinking which might be 
applied in attempts to explain the striking 
inflammatory eosinophilia would depend 
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upon the relationship between adrenal func- 
tion and the levels of circulating steroids in 
newborn infants. However, the pronounced 
discrepancy in the levels of previously meas- 
ured circulating steroids, particularly after 
7 days of age,"®*” and those which would be 
expected from the eosinophil counts during 
the first month of life has failed to provide 
further stimulus to this approach. 

Until the function of the eosinophil is 
known, particularly in its relation to specific 
immunological phenomena, it is doubtful that 
its role in erythema neonatorum and in the 
inflammatory cycle of neonatal infants can 
be accurately assessed. The newborn infant 
is said to be handicapped in his capacity to 
initiate or complete a classical specific im- 
mune response with the production of cir- 
culating antibodies. If this concept is valid 
the appearance of tissue eosinophilia in this 
period of life offers suggestive evidence 


against the active participation of the 


eosinophil in classical immune phenomena. 
Further studies of both neonatal antibody- 
forming capacity and tissue eosinophilia 


are under way at present. 


Summary 


The inflammatory cycle was studied in 
newborn infants, older children, and adults, 
with use of a sterile abrasion as the inflam- 
matory stimulus and with samples of the 
inflammatory exudate taken at one- to two- 
hour intervals up to 12 hours. The tech- 
nique used brought out two qualitative 
differences between infants and older chil- 
dren or adults: (1) an inflammatory eosino- 
philia, averaging 19% of the exudate cells, 
was seen in infants 2 to 21 days of age two 
hours after the initiation of the inflamma- 
tion, which was not seen in the infants less 
than 24 hours of age or in the older chil- 
dren or adults; (2) the shift from the early 
granulocyte preponderance to a mononuclear 
cell majority was slower and less intense in 
the infants studied. With the exception of 
these two differences the capacity of the 
neonate to marshall an inflammatory re- 
sponse is morphologically similar to that 
of the mature subject. 
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These studies, while failing to provide a 
clarification of the decreased nonspecific re- 
active capacity observed in neonatal infants, 
offer several new lines of approach to the 


problem. 
J. Hillis Miller Health Center 
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MORTON ZALL, M.D., and ERNEST M. HEIMLICH, M.D., Los Angeles 


Although undergraduate instruction in 
allergy has been relatively neglected in 
many medical schools! despite the fre- 
quency of allergic disease, there has been 
a trend towards an increase in the time 
devoted to this subject in the medical cur- 
riculum in recent years. This trend demands 
a search for new and better pedagogic 
methods in allergy teaching. The use of 
medical students as subjects for both dem- 
onstration and practice of diagnostic and 
therapeutic procedures has long been com- 
mon usage in medical education, and in 
certain allergy clinics students learn and 
perfect their technique of skin testing in 
and upon the epidermis of their peers. 

In our experience this teaching exercise 
had met with but variable enthusiasm. 
We have therefore attempted during the 
past five years to add to it an element of 
dramatic suspense and ego-involvement by 
venturing to predict the results of the forth- 
coming tests for each individual student. 
Such predictions have been based on the 
hypothesis that definite present, past, or 
family histories of allergy suggest a high 
probability for positive skin-test reactions, 
though there is little in the literature on the 
feasibility of predicting skin-test results on 
this or any other hypothesis. 

Many standard textbooks on allergy give 
the impression that allergic persons almost 
uniformly give positive skin tests, though 
significant exceptions have been emphasized 
by Peshkin,? Glaser,* and others. There is 
but scant documentation on the prevalence 
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Skin-Test Prediction as a Teaching Aid 


A Preliminary Report of Test Predictability in Medical Students 


of positive skin-test reactions in “mixed” 
or “normal” populations; little representing 
recent contributions on this subject to our 
knowledge. 

In an unspecified number of normal chil- 
dren (25 to 75) of varying ages, Baker * 
(1922) found only 10 positive reactions in 
937 scratch tests with food extracts. Pesh- 
kin and Rost® (1922) found 10% “doubt- 
ful” reactions among 502 carefully studied 
normal children tested by scratch to foods 
and environmentals. Moro® (1932) found 
326 normal infants scratch-test-negative to 
egg white, while Hill? (1937), testing in- 
tradermally with house dust and goose 
feathers, found 20 normal infants under one 
year of age entirely negative. Smyth and 
sain * (1931) found 125 newborn scratch- 
test-negative to egg, wheat, and milk. Their 
family histories in relation to allergy are 
not stated. 

In adults, on the other hand, most work- 
ers have found higher proportions of posi- 
tive reactions among normal persons. 
Berger *® (1930) tested 207 “healthy” adults 
intradermally and found that 56% gave 
some reaction, 36% gave moderately strong 
reactions to between one and three antigens, 
10% gave strong reactions to four or more 
antigens, 7% gave very strong reactions to 
one antigen, and 3% gave very strong re- 
actions to several antigens. Salén ™ (1935) 
intradermally tested 432 normal bakers and 
cavalrymen to wheat and horse dander. 
Thirty-eight per cent of bakers responded 
positively to wheat and 23% of cavalrymen 
to horse dander, with no positive reactions 
among bakers to horse dander or among 
cavalrymen to wheat. Rackeman and 
Simon ™ (1935) found 50% of 60 hospital- 
ized patients intradermally positive to rag- 
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weed, horse serum, mixed feathers, or cat 
hair. In retrospect, 10% were shown to 
have allergic histories. Grow and Herman ™ 
(1936) tested 150 carefully screened non- 
allergic adults with egg white, feathers, and 
horse dander, finding that 55% gave one 
or more positive reactions. 

Pearson * (1937), in a careful quantita- 
tive study, showed that the frequency of 
positive reactions was related to the dose 
of antigen and that in the intradermal doses 
usually employed in practice 66% of asth- 
matics, 26% of asymptomatic subjects with 
positive familial histories of allergy, and 
4% of normal adults between 15 and 30 
years of age, representing 40, 34, and 50 
patients, respectively, gave positive tests to 
house dust. Fewer positive reactions to 
chicken feathers, wheat, and egg white in 
similar dosage were found in all three 
groups. Data are given for various age 
groups and antigen dosage, and the reader 
is referred to this paper for full details. 

Ehrstrom '* (1951) studied a small self- 
contained population in North Greenland 
and found that 20 persons of 39 having no 
allergic manifestations were completely 
negative to intradermal testing with dog 
hair, dust, pollens, meat, fish, flour, feathers 
of Greenland birds, and cosmetics. Nine- 
teen of these persons showed one or more 
positive reactions, but only two cases gave 
more than three positive tests. There were 
11 positive tests to dog hair and less than 
half that number to any other single test 
extract. Rimington and Maunsell '® (1950) 
tested 410 patients suffering from “peren- 
nial or seasonal rhinorrhea, with or with 
asthma, neurodermatitis, 
or urticaria.” Using 0.04 ml. doses of 
various dilutions of his “standard crude 
dust antigen’ intradermally, he found 267 
of these patients to dust. The 
threshold of skin reactivity in atopics varied 
from dilutions of the antigen of 10~-° to 
10-%©. “When the patients were divided 
into allergic and nonallergic groups on the 
basis of whether or not they had family or 
personal histories of allergy,” 4% of non- 
allergics gave weak positive reactions with 
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dust antigen in a dilution of 10-5. With use 
of higher concentrations of antigen the num- 
ber of reactions in nonallergics increased to 
35%. Information on the number of “nor- 
mals” versus “allergics’’ and ages are not 
given. 

Herxheimer ' (1954), in a study of skin 
tests in asthmatics, tested 300 patients aged 
5 to 75 years and 100 normals whose ages 
are not stated. Puncture tests were per- 
formed with grasses; trees; weeds; horse, 
dog, and cat hairs; house dust; sage; orris 
root; molds, and bacteria extracts. Of the 
100 normals, 49% were negative and 34% 
gave positive immediate reactions, predomi- 
nantly to pollens (44%) and to the epider- 
(17%). Of the 300 patients, 84% 


mals 


gave immediate positive reactions and only 


5% were totally negative. 

In a critical review of the subject of 
skin-test reactions in normal persons, Hill ™* 
(1940) was unable to advance any more 
definite conclusion that the generalization 
that positive reactions appear to be rare in 
children and not uncommon in adults. 


Materials 


Consistent records of our experience with the 
predictability of skin tests were not maintained 
until early in 1957, at which time we began the 
collection of data in a systematic fashion, both 
current and retrograde. In the latter 
questionnaires approximating our original interro- 
gations were sent to the members of the current 
senior class who had attended the pediatric allergy 
clinic the year before and to those members of the 
junior class who had attended in the fall of 1956. 
Retesting was offered to those who might have lost 
their test records, and 20 retests were performed 
Current records noting symptoms, history, 
family history, prediction, and test results were 
those students who attended 


instance, 


past 


then maintained on 
allergy clinic from early 1957 to October of that 
year. Approximately 15 cases in which the question- 
naire response or record of testing was ambiguous 
or inadequate have been excluded from the present 
report. These were excluded a priori by one of 
us (E. M. H.) before consultation for prediction 
with the other (M. Z.), who has acted throughout 
as the sole predictor of test results. 

Sixty-one cases are reported, based on 29 current 
and 32 retrograde reports. The current reports 
comprise all students attending allergy clinic from 
January to October, 1957. These cases include 61 


Vol. 97, March, 1959 


— 

¥ 

i 

pan 

= 


SKIN-TEST PREDICTION 


adults, aged 22 to 36 years, with a mean age of 
25. The group consists predominantly of white 
men, though six were women (10%) and three 
were Asian (5%). 

The test extracts used were obtained com- 
mercially * and were those used routinely in our 
clinic. They include 20 seasonal pollens, 15 epi- 
dermals and other inhalants, and 45 foods. See 
Zall™ (1955) for details. 


Methods 


University of California at Los Angeles junior 
students spend four or five half-days of their 
nine-week combined pediatrics and child psychiatry 
outpatient clerkship in the pediatric allergy clinic. 
The first hour of each of these sessions is devoted 
to a didactic lecture. In the first of these, after 
an introduction to the nosology and semantics of 
allergy, the subject of the allergy case history is 
presented. Toward the end of the first didactic 
session a brief but salient history is taken from 
each of the four to six students by the instructor 
in the presence of the entire group. After this, 
a gross quantitative prediction of each student's 
test result is then made by the instructor. Reactions 
are graded as per Table 1. Each student is pre- 


Patient 


Positive Tests, No. Test Grade Designation 


None Negative Nonreactor 
(—) 
0-2 Doubtful Doubtful 
(+) (+) 
38 Mild positive Mild reactor 
(+) (+) 
9 or more Stronge positive Stronge reactor 
(++) (++) 


dicted to be a negative, doubtful, mild, or strong 
skin-reactor according to the number of positive 
tests. Tests are accepted as positive which show 
significant degrees of erythema and whealing in 
relation to the basal reactivity of the subject's skin. 
On rare occasions the reactivity of the student has 
been up-graded in view of massive reactions to 
fewer tests than those called for the assigned grade 
in Table 1. The classification “doubtful” has been 
predicted as infrequently as possible to avoid any 
suggestion of willful chicanery. 

During the second didactic session, one week 
later, there is an exposition of the theory, limita- 
tions, and techniques of skin testing. After a 
word about the management of adverse reactions, 
the students proceed to their mutual scratch testing 


* Hollister-Stier Laboratories. 
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Intradermal tests are not performed until the 
following week. All test results are read and 
interpreted by the instructor in the presence of 
the entire group and recorded by the students. 
When all testing is completed, results are compared 
with predictions. Unfortunately, time and avail- 
ability of equipment and materials has not always 
permitted complete testing with the 80 antigens 
usually employed in patient-testing in our clinic. 
Of the 61 cases reported, 25 had complete testing 
(80 scratch and 40 intradermal tests), 30 had half 
complete testing or more (40 scratch and 20 intra- 
dermal), while 7 had testing with less than this 
number of antigens. With the exception of cow's 
milk casein, cow’s milk lactalbumin, goat milk, egg 
white, and wheat, food antigens have been used 
only for scratch testing. When moderate to strong 
positive reactions occurred by scratch test to any 
given antigen, intradermal testing with that antigen 
was not performed. Though the initial choice of 
testing materials was not infrequently conditioned 
by the history obtained, further testing was never 
undertaken in an attempt to reconcile discrepancies 
between test and prediction. 


Taste 2.—Grading of Correlation of Test 
to Prediction 


Prediction 
Test 
Negative Doubtful Mild Strong 


Negative + + = 
Doubtful + + + 

Strong - + + + 


Table 2 shows our scheme for the classification 
of degrees of correlation between test results and 
prediction. Of 16 possibilities, 5 each are designated 
positive and negative, providing equal weighting. 
Six of the sixteen are taken as doubtful, giving 
that group a slight statistical advantage. Negative 
correlations represent those predictions wrong in 
nature or of significantly wrong degree, doubtful 
correlations those not quite right but not wholly 
wrong, and positive correlations those where the 
prediction closely matched the test result. 

With pollen antigens 1,060 scratch and 920 
intradermal tests were performed, yielding 62 and 
79 positive reactions, respectively. Of 980 scratch 
and 900 intradermal tests with inhalants and 
epidermals, there were 9 positives in the former and 
49 in the latter. Of 1,340 scratch tests to food 
antigens, 26 gave positive reactions. 


Results 


Figure 1 shows our data on the atopic 
group (symptomatic). Of 28 cases, 6 had 
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PRESENT 
SYMPTOMS 


PAST HX 


FAMILY HISTORY 


PREDICTION 


NEGATIVE CORRELATIONS 


+9 
#6 


+1 


+ #12 


22 +2 +1 +5 


#13 


CORRELATIONS 


EESJFALSE NEGATIVE REACTIONS 


Fig. 1.—Data from atopic (symptomatic) group (28 cases). 


no current but strongly 
positive past histories, 2 of asthma and hay 
fever, 3 of hay fever alone, and 1 of allergic 
rhinitis. Twenty-two were having manifest 
symptoms, including three cases of asthma, 
nine of hay fever, eight of allergic rhinitis, 
These 28 repre 


symptoms gave 


and one of severe urticaria. 

sent 46% of the series. 
Of these 28 atopic subjects, 60% 

family history. 


gave a 
significantly positive This 
is in contrast to the nonatopic group, where 
only 24% had family histories of allergy. 


Twenty students (71%) showed mild-to- 


PRESENT 
SYMPTOMS 


strong skin reactions, six had doubtful de- 
grees of reaction, and two were nonreactors. 
“false” 
unaccountably) negative 
both of these 


These latter we have classified as 
(that is to say, 


As is shown, had 


reactors. 
strongly positive past and family histories 
and one had current symptoms. Their pre- 
dictions were both 1+, and they comprise 
the two negative correlations in the atopic 
group. Six of nine showing only 
doubtful reactivity had been predicted 1+. 
These comprise all the doubtful correlations 
of the group. it was noted 


cases 


In retrospect, 


PAST HX 


FAMILY HISTORY 


TEST GRADE 


PREDICTION -7 


NEGATIVE CORRELATIONS 


DOUBTFUL CORRELATIONS 


FALSE POSITIVE REACTIONS 


‘ig. 2—Data from nonatopic (asymptomatic) group (33 cases). 
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that all were having mild symptoms of a 
nonseasonal nature to which we now attach 
prognostic significance. In this regard, it 
is noteworthy that the three cases with posi- 
tive skin tests in the mild symptom sub- 
group all have seasonal components. 

In Figure 2 we see data on the nonatopic 
group (asymptomatic), of which 26 subjects 
(799%) had no allergic symptoms and 7 had 
very questionably atopic complaints. Only 
7 students (24%), as previously noted, 
gave positive family histories. Nineteen 
students (57.5%) had completely negative 
skin-test Nine students (27% ) 
were doubtful reactors, and five students 
(15%) had positive skin tests. The five 
reactors included all four negative correla- 
tions in the group, and these, along with 


reactions. 


three doubtful reactions in cases having no 
element of atopy by history, have been des- 
ignated as the eight “false” positive re- 
The remaining three doubtful 
correlations show no common element save 


actions. 


an overevaluation of one or another anam 


nestic element when the prediction was 
made. 

A history of drug sensitivity, primarily to 
antibiotics, was obtained in seven non- 
Six of these were negative skin- 
reactors, seventh showed but 


doubtful reaction. Drug sensitivity was not 


atopics. 


while the 


a useful clue to positive skin tests, as has 
been noted on many occasions in the litera- 
ture. 

Table 3 shows our over-all degree of 
predictability. Predictions were positive in 
71% of atopics and 69% of normals, doubt- 
ful in 21% of atopics and 18% of normals, 
negative in 7% of atopics and 12% of 
normals. If negative results alone are con- 
sidered as being “completely wrong’’ pre- 


Taste 3.—Skin-Test Predictability 


Correlation 
of Test 
with Result 


Group 


Atopic (28) Nonatopic (33) 
20 (71.4%) 
6 (21.4%) 
2( 7.1%) 


22 (69.7%) 
6 (18.1%) 
4 (12.2%) 


Positive 
Doubtful 
Negative 


Zall—Heimlich 


dictions, in atopy our predictions are 92% 
reasonably correct and in nonatopics the 
figure is 88%. 


Comment 


The results reported here on skin-test 
predictability are, of course, open to the 
That is to say, 
the skin test results, being read by their 
predictor, might well be interpreted in a 
subjective manner, so as to raise the number 


criticism of subjectivity. 


of positive correlations between result and 
prediction. As implied in the introductory 
remarks, this technique evolved over a pe- 
riod of time and was not documented until 
late in its use. Grading of tests results by 
an independent observer unaware of the 
history or prediction would unquestionably 
be preferable. A mitigating factor against 
excessive subjectivity, however, has been 
the presence of the students throughout the 
procedure. Their critical attitude and not 
infrequent scepticism has in no small part 
imposed an element of objectivity on the 
test readings and gradings of predictability. 

A potential objection is also inherent in 
the variability of degree of testing, i. e., 
number of tests applied in each case. A 
review of the data, however, shows no 
statistically significant difference in the de- 
gree of testing among various categories 
of prediction or outcome, and thus this 
uncontrolled variable does not appear to 
have skewed the data. 

The population covered in this report 
would appear to show a higher percentage 
of allergy than has been noted in the gen- 
eral population. Though this group is un- 
selected as to the prevalence of allergic 
disease by any medical screening, it is 
highly selected as to I. Q., socioeconomic 
status, educational level, etc. A recent study 
of asthma among undergraduates at the 
University of Wales by Grant ' shows that 
the frequency of this allergic disease is 
higher among these university students than 
in the general population of the area from 
which they derive. The author comments on 
some of the compensatory factors which 
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might tend to concentrate allergic persons 
in fields of intellectual pursuit, and these 
may well be operative to produce the rela- 
tively high incidence of allergy recorded in 
this series. 

It must be emphasized that only the grati- 
fying degree of medical sophistication dem- 
onstrated by the junior medical students 
permits of sufficient degree of accuracy to 
warrant prediction of skin-test results, espe- 
cially in view of the minimal history that 
time permits us to obtain. Similar prac- 
tices with patients are not to be condoned, 
as is repeatedly reiterated to the students. 
Substance-specific predictions should not be 
attempted and group-specific predictions, 
but rarely. 

Throughout we have used the terms 
allergy and atopy interchangeably. By either 
we refer in this context to that hereditarily 
conditioned human immunologic state of 
hypersensitivity in which minimally anti- 
genic materials, absorbed by natural routes, 
stimulate the production of (a) a type of 
antibody, “reagin,”” demonstrable in vivo by 
passive transfer techniques; () positive 
immediate cutaneous reactions of the wheal 
and flare variety to tests with extracts con- 
taining the specific antigens, and (c) the 
clinical syndromes of asthma; atopic derma- 
titis; allergic rhinitis, including hay fever, 
and urticaria. 

The levels of skin-test predictability ob- 
served in this study in medical students 


appear amply adequate for their use in 
teaching. They call for neither apology nor 
retraction on the part of the instructor. 
On the contrary, they tend to affirm the 
solid basis of clinical allergy and to facili- 
tate and enliven student-instructor rapport. 
The incidence of negative and doubtful 


correlations serves well to illustrate the 
limitations of skin testing, even in experi- 
enced hands. The procedure described has 
been received with enthusiasm by the stu- 
dents and has provided many opportunities 
for the confrontation of conflicting opinion, 
the clarification of the didactic material 
under consideration, and the emphasis of 
basic principles in allergy. Searching ques- 
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tions which might otherwise have gone un- 
voiced have often been directly provoked 
by the use of such test predictions. 


Conclusions 


The literature relating to the correlation 
of history with the results of skin testing 
gives no clear impression as to the per- 
centage of “nonallergic” persons of various 
ages who react positively to skin testing. 
In young adult medical students we find that 
a history of clinical aliergy, personal or 
familial, will usually forecast positive skin- 
test reactions. On the other hand, if the 
average medical student cannot recall any 
allergic symptomatology or knows of no 
familial history of allergy, negative skin 
tests are likely. The ability of the in- 
structor in pediatric allergy to demonstrate 
the relative predictability of skin testing in 
medical students is an adjunct to the suc- 
cessful teaching of this subject. 


Summary 


Sixty-one medical students, 28 atopic and 
33 nonatopic, were examined for predicta- 
bility of skin-test results. 

Precise predictability was found in 71% 
of the atopic group and in 69% of the 
nonatopic group. 

“False positive” reactions are three times 
as frequent as “false negative” reactions 
and will occur in about one-fifth of “non- 
atopic” persons. 

The prediction of skin-test results in 
useful teaching 


medical students is a 


method. 

Department of Pediatrics, University of Cali- 
fornia Medical Center (24) (Dr. Heimlich). 

9735 Wilshire Blvd., Beverly Hills, Calif. (Dr. 
Zall). 
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Case Reports 


Atropine Poisoning with Psychosis 


MARIA EMMA GAMBOA, M.D., and EDWARD W. GAMBLE III, M.D., Birmingham, Ala. 


The subject of atropinism has been dis- 
cussed previously in case reports, but all of 
these reports have had something a little 
different to contribute. Atropine intoxica- 
tion or poisoning is not infrequent, but cases 
in which the mental symptoms dominate the 
picture are quite rare. The case reported 
below is an_ illustration of the mental 
symptoms predominating. The child was 
studied and treated as an outpatient by the 
Psychiatric Service of the University of 
Alabama Medical School. 

A large majority of these cases can be 
accounted for by therapeutic accidents 
which result from carelessness on the part 
of physicians, pharmacists, patients, or un- 
skilled hospital aides. There been 
reports in the literature which are examples 
of this fact. into 
this category but is thought rather to in- 
volve a person who had increased suscepti- 
bility or perhaps idiosyncrasy to this drug. 

Atropine intoxication occurs rather fre- 
quently when the drug is administered 
either intramuscularly or subcutaneously or 


have 


Our case does not fit 


when large doses of atropine (as found in 
poisonous berries, for example) are in- 
gested by mistake. However, intoxication is 
infrequent when atropine is used in solution 
or in an ointment applied to the eyes or 
nose. There are several cases in the medical 
literature in which the typical symptoms of 
poisoning are described as fever, malaise, 
reddening of the face, dryness of the mouth, 
accelerated pulse rate, and nausea. 
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Formerly Assistant Resident in Psychiatry, Uni- 
versity of Alabama Medical presently 
Assistant Resident in Psychiatry, Bellevue Hospital, 
New York (Dr. Gamboa). Assistant Professor of 
Psychiatry, University of Alabama Medical College 
(Dr. Gamble). 


104/342 


College ; 


These symptoms are most frequently seen. 
The cases with mental symptoms are really 
very rare and will be cited in the following 
paragraphs, 

Several cases which have been reported 
previously will be mentioned here briefly, 
since they have some similarity to the case 
which we observed: 

(1) Meétivier’s 
woman showing acute confusion, excite- 
ment, and hallucinations after the instillation 
of 1% atropine eye drops. 

(2) Duggan’s case* of a 10-year-old boy 
who developed acute confusion after the 


case' of a 74-year-old 


instillation of 1% atropine drops. 

(3) Hopkin’s case * of a 10-year-old boy 
who became confused, violent, and delirious 
after instillation of 1% atropine eye drops. 

(4) C. Alston Hughes’ case * of a 9%- 
year-old girl who, after 1% atropine eye 
drops, developed fever and skin changes and 
became delirious at night. 

(5) Morton’s case ® of a 3-year-old child 
who became restless and nauseated and de- 
veloped gastrointestinal symptoms after re- 
ceiving 1% atropine solution in the eyes. 

(6) Belz’s case * of a 10-year-old girl who 
developed a psychosis after instillation of 
1% atropine in the eyes. 

(7) Heath's case? of a 2-year 9-month- 
old boy who had 1% atropine ointment ap- 
plied to his eyes twice a day for two days. 
On the third day the child had a seizure 
(tonic-clonic) and became semiconscious, The 
pulse and respiration were accelerated, 
petechiae formed, pupils were dilated and 
unresponsive to light, and he developed 
slight opisthotonos. Cerebrospinal fluid was 
normal. The boy died four days later. 

The toxicity of atropine will be mentioned 
briefly. The usual dosage of atropine ap- 
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ATROPINE POISONING WITH PSYCHOSIS 


plied to the eyes is one or two drops of a 
1% solution (this corresponds to a Yoo of 
the alkaloid). This amount seldom causes 
any toxic symptoms unless a special suscep- 
tibility is present. When the toxic symp- 
toms occur they are mostly attributable to 
parasympathetic paralysis and are very 
rarely characterized by mental disturbances. 
The toxic symptoms as they are related to 
dosage are as follows: ‘49 of a grain causes 
parasympathetic paralysis; “4 of a grain 
causes restlessness; 4 of a grain causes 
ataxia and mental symptomatology. 

Fortunately, the mortality rates are low, 
probably because of the rapid excretion and 
inactivation of the drug. 

In cases of atropine intoxication where 
mental symptoms have been observed, the 
commonest manifestations have been con- 
fusional states, vivid visual hallucinations, 
restlessness, muscular incoordination, and 
increased emotionalism. Sometimes the 
symptoms take the form of a schizophrenic 
episode. Differential diagnoses to be consid- 
ered are schizophrenia, manic-depressive 
disease, and other intoxications. 

In our patient, as well as in others re- 
ported who have had systemic symptoms 
as a result of atropine eye drops, the absorp- 
tion into the blood stream through the 
mucosa of the nasolacrimal duct was rather 
rapid. The most rapid absorption of atro- 
pine occurs when it is given subcutaneously, 
and the slowest is when it is given orally. 
In terms of rapidity, the absorption that 
takes place through the eye and iacrimal 


apparatus is intermediate between these 


two routes. 


Report of a Case 


A 10-year-old Negro boy was referred to the 
Ophthalmology Clinic of the University of Alabama 
Hospital on Oct. 11, 1957 at the request of his 
schoolteacher, who thought that he had a visual 
disturbance. When he was seen at the eye clinic, 
a diagnosis of alternating esotropia was made and 
1% atropine eye drops were prescribed. The dosage 
was two drops in each eye three times a day 
Two days later his foster mother brought him 
to the emergency room of the University Hospital. 
At 2 a. m. on Oct. 13, 1957, the pediatric resident, 
who had examined the child in the emergency 
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room, called the psychiatric resident into consulta- 
tion because of the boy's bizarre behavior 

He was a_ well-developed well-nourished child 
who was quite agitated and uncooperative. Tem- 
perature was normal, pulse 120, and mucous mem- 
branes dry. Pupils were widely dilated and did 
not react to light. It was difficult to examine the 
fundi, but the retinae seemed to have a generalized 
hazy appearance. The heart and lungs were entirely 
normal. Tendon reflexes were hyperactive 

The history as it was obtained from the foster 
mother revealed the following facts: The previous 
night she had given him his eye drops and put 
him to bed at 10 p. m., and soon after this she 
heard noises from his room. She found that the 
boy was acting as though he were drunk, He had 
apparently fallen out of bed and cut his lip, but 
when she saw him he was talking to himself in 
a babbling fashion, staggering and running about 
While doing all this, he was also tearing up objects 
and picking up rugs. 

Further history at the time of first mental exam- 
ination revealed that this child had always been 
mentally defective, had eye trouble, and had a 
speech impediment. His real mother had become 
mentally ill after his birth and had been committed 
to the State Mental Hospital where she subse- 
quently died. 

The child is a twin, the younger of the set. The 
foster mother denied that the patient had ever 
manifested this behavior previously. The twin was 
said to be relatively healthy 

A provisional diagnosis of an acute psychotic 
reaction to atropine was made, and the family was 
told to discontinue the atropine drops. Chlorproma- 
zine (Thorazine) was prescribed at a dosage of 
25 mg. 3 times a day in an attempt to control the 
behavior, and the child was sent home with 
instructions to return the next day. At that visit 
(12 hours after his last eye drops had been given) 
he was slightly improved. He was not agitated and 
not really uncooperative. The chlorpromazine was 
continued, and the child was sent home, to be seen 
the next morning. On the morning of Oct. 14, 1957, 
the child was much improved. Stanford-Binet and 
TAT Tests showed that he had definite mental 
retardation (I. Q. of 60 and a mental age of 6 
years), and his behavior on the personality tests 
revealed perseveration, autistic thinking, defective 
reality-testing, and bizarre thought content. Hal- 
lucinations and delusions were also suggested from 
the test results. Reflexes were still hyperactive 

His third clinic visit was on Oct. 17, 1957, and 
at this time the child’s behavior was almost normal 
for him. The pupils were still dilated and reacted 
sluggishly to light. The foster mother was told 
to discontinue the chlorpromazine and that the child 
could be returned to school. 

The last visit was on Nov. 8, 1957. At that time, 
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he was getting along very well, was quite sociable, 
and answered questions appropriately for his mental 
age. His foster mother reported that he had been 
doing very well indeed. The patient at this time 
was able to recall certain parts of his psychotic 
episode. 

Physical examination at the time revealed nothing 
outstanding. Psychological examinations showed 
none of the psychotic signs mentioned before but 
rather revealed that his mental deficiency seemed 
to be the primary determinant of his behavior at 
this time. showed evidences of over- 
dependence, vague fears, and aggressive impulses. 
His capacity for reality testing was thought to be 
limited, and his present adjustment was considered 
borderline 


The tests 


Comment 


It is remarkable that this child had a 
very small amount of atropine (a total of 
eight drops in each eye) and yet he devel- 
oped a psychotic reaction with visual hal- 
lucinations, hyperexcitability, behavioral 
disturbance, and personality changes which 
were manifested in the psychological tests 
(perseverance of one idea, autism, delu- 
sions, hallucinations). The patient did not 
have fever, gastrointestinal disturbances, or 
some of the other signs of atropinism. 

The neurological findings were enlarged 
fixed pupils and deep tendon hyperreflexia, 
but there were no other significant physical 
findings. We first considered two possibili- 
ties: (1) a superimposed schizophrenia in 
a retarded birth-injured child; (2) an acute 
intoxication due to the atropine drops. Since 
the patient had such a small dose of atro- 
pine, we questioned the diagnosis of intoxi- 
cation and sent the child home to be 
followed up at the Psychiatric Clinic. The 
absence of mental signs after 22 days, 


tested by both psychiatric and psychological 
examinations, proved to our satisfaction 
that the condition was an acute intoxication 
of atropine. 

One should keep in mind that atropine is 
one of the alkaloids to which individual sus- 
ceptibility is variable. Caution in the 
administration of the drug is desirable. 

Our treatment differed from that usually 
used in these cases. Morphine and pilo- 
carpine are customarily used, although there 
is no treatment that is actually specific in 
these cases. The unusual feature of our 
case was the predominance of mental symp- 
toms and the complete absence of the more 
usual manifestations of atropine poisoning. 

Miss Carolyn Calhoun, Staff Psychologist, De- 
partment of Psychiatry, University of Alabama 
Medical College, administered and interpreted the 
psychological tests used in this study. 


1919 7th Ave., South (5) (Dr. Gamble) 
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Phenylketonuria Treated from Earliest Infancy 


Report of Three Cases 


FREDERICK A. HORNER, 


It has been suggested that an assessment 
of the effects of the dietary treatment of 
phenylketonuria might best be made by ob- 
serving the developmental pattern of af- 
fected children treated from the neonatal 
period.’ The purpose of this paper is to 
report the developmental patterns of three 
patients, aged 3% years, 244 years, and 1 
year, respectively, who have received a 
phenylalanine-deficient diet continuously 
since early infancy.* The dietary program 
was one that has been outlined in detail by 
Armstrong and Tyler.6 A_phenylalanine- 
free diet consisting of a commercial protein 
hydrolysate with fat and carbohydrate sup- 
plements was given for three weeks. On 
such a diet the serum phenylalanine level 
returned from abnormally high to normal 
levels. After the initial three-week period, 
2 gm. of natural protein in the form of 
cow’s milk (2 oz.) were added to the diet. 
At about 6 months of age, the natural pro- 
tein was increased to 3 gm. a day. On such 
a diet, the serum phenylalanine level was 
maintained between 3 and 7 mg/100 ml. 


Submitted for publication Aug. 7, 1958. 
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the metabolic changes in the neonatal period of the 
youngest patient have been studied in detail and 
previously reported by Armstrong and Binkley.‘ 


«D., and CHARLES W. STREAMER, M.D., Denver 


Report of Cases 


Case 1.—A boy, born Feb. 4, 1955, sibling of a 
patient with phenylketonuria (Case 2, Horner and 
Streamer*), developed a positive urinary ferric 
chloride test by 7 weeks of age, subsequent to 
negative urinary ferric chloride tests in the new- 
born period and at 5 weeks of age. The serum 
phenylalanine level at 7 weeks of age was 55 
mg. %. At this time a phenylalanine-deficient diet 
was started. 


Taste 1.—Physical Growth of Patient 1 


Head 
Circumference, Height, 
Age In, 


Weight, 
Lb.-On, 


Birth 19 by 
7 wk. } 22 
* 6 mo. 2514 
1 yr. 7 
2 yr. 2% 
3 yr. 


* Phenylalanine-deficient diet introduced. 


The physical growth of this patient is sum- 
marized in Table 1 

Motor development has shown a normal progres- 
sion. Head control 
Rolling from the prone to supine position occurred 
at 4 months. He sat alone at 6 months and walked 
without aid at 11 months. By 18 months he was 
running, and shortly afterwards he began climbing 
and jumping. The development of his intellectual 
activity has paralleled the motor progress. He vo- 
calized at 344 months, repeated words at 14 months, 
and said simple words, such as “hat,” “hi,” and 
“ves,” by 17 months. At the present time, he 
speaks in full sentences. Toilet-training was com- 
pleted by 3 years of age. Four electroencephalo- 
grams on the patient have been without 
abnormalities. When examined most recently (age 
3% years) his pattern of activity was entirely 
normal. 

The motor and mental development in this patient 
have been quite similar to that of an unaffected 
brother and stand in marked contrast to the de- 
velopment of an older affected sister, who at 4% 


107/345 


was achieved by 3 months. 


|| 
5 
15-9 
18-8 
23 
ron 
= 


A. M. A. JOURNAL OF DISEASES OF CHILDREN 


Taste 2.—Physical Growth of Patient 2 


Head 


Circumference, Height, Weight, 


In. Lb.-Oz, 


years of age did not speak, was not toilet trained, 
and was totally (Case 2, Horner 
and Streamer *) 

Case 2.—A girl, born April 26, 1956, the sibling 
of a known phenylketonuric (Case 5. Horner et 
al"), was found to have a rapidly rising serum 


unmanageable 


phenylalanine level in the first few days of life. The 
urinary ferric chloride test remained negative until 
she was 5 weeks old, when the serum phenylalanine 
level was 65 mg/100 ml.‘ Treatment with a 
phenylalanine-deficient diet was begun at this time. 

The pattern is shown in 
Table 2 

The developmental pattern has been satisfactory. 
3 months, sat alone 


physical growth 


She held her head erect at 
at 7 months, walked alone at 12 months, and ran 
at 19 months. Vocalization was noted at 2 months. 
She repeated words at one year and named objects 
at 14 months. By age 2% years, she put two or 
three words together. Her play activity has always 
been that of other children her own age. The de- 
velopment of this patient has been in marked con- 
trast to an older affected sister who at age 5 years 
does not speak, is not toilet-trained, and for whom 
institutionalization has been arranged. 

Although this patient had a convulsive episode 
after an injection of diphtheria and 
tetanus toxoids and pertussis vaccine (D. P. T.) at 
14 months, there have been no abnormalities noted 
on eight electrcencephalograms. 


combined 


TasLe 3.—Phenylalanine Levels During First 
Days of Life of Patient 3 


Serum Urinary Test 
Phenylalanine, — — 
Day of Life Mg/100 M1. FeCl, DNPH * 
0 4 
(cord blood) 


17 


9 + 
10 


* DNPH (dinitrophenylhydrazine) 3 cc. of a saturated sol- 
ution of dinitrophenylhydrazine in | N HC} is added to an equal 
volume of urine. A yellow turbidity deveioping within 3-5 min- 
utes indicates a positive reaction for phenylketonuria. 
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Case 3.—A girl, born May 23, 1957, is the sister 
of two severely retarded phenylketonurics. 

A sharply rising serum phenylalanine level was 
noted in the first few days of life as recorded in 
Table 3. 

Treatment with a phenylalanine-deficient diet was 
started on the 10th day of life. The growth of this 
infant in the first year of life is shown in Table 4. 

In the motor sphere her development has fol- 
lowed a healthy pattern. She held her head erect 
at three weeks of age, rolled from the prone to 
supine position at 3 months, and sat alone at 6 
months. Three days prior to her first birthday she 
began walking alone, and on her first birthday she 
began feeding herself. She now babbles constantly 
and repeats words. 

Two electroencephalograms on this patient have 
been normal. 


TaBLe 4.—Physical Growth of Patient 3 


Head 
Circumference, Height, 
In, In. 


Weight, 
Lb.-Oz. 


13 9-5(+) 


16 ‘ 16-4 
17 19-8 


Comment 


The developmental pattern in the three 
infants with phenylketonuria herein report- 


ed is considered to be normal. Fourteen 
electroencephalograms on these three pa- 
tients have shown no abnormalities. Case 
2 has had no further convulsions since the 
one after immunization with combined diph- 
theria and tetanus toxoids with pertussis 
vaccine, and has not received anticonvulsant 
drugs. Each of these cases has one or more 
severely retarded siblings with phenylketo- 
nuria as well as normal unaffected siblings. 
The development of each of the above three 
patients has compared favorably with that 
of an unaffected sibling and has been in 
marked contrast to the development of af- 
fected siblings. 

It has been postulated that the mental 
deficiency pattern in phenylketonuria is sec- 
ondary to the elevated serum phenylalanine 
or its metabolites, and phenylalanine-defi- 
cient diets were introduced with the hope 
that the restoration of the serum phenylala- 
nine to normal would result in an improve- 
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Age In. 
Birth M4 1814 58 
2 mo. 21% 7-6 
4 mo. 15% 22% 9 
lyr. 17 28 15-10 
24 yr. 184 32% 25 
4 3 
Birth 
1 yr. { 
PY 
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ment in the mental picture."*® To date, the 
changes observed in older infants and young 
children under dietary treatment have been 
quite variable and, though occasionally quite 
gratifying, more often have been disap- 
pointing.** 

If the mental deficiency in phenylketo- 
nuria is secondary to the elevated serum 
phenylalanine level, the maintenance of this 
level in the normal range from earliest in- 
fancy might be expected to result in normal 
mental development as_ reported herein. 
Since recent reports indicate that some cases 
of untreated phenylketonuria may have nor- 
mal or near normal intelligence, one cannot 
be certain the healthy pattern in these three 
cases is the result of dietary treatment.'? 
However, such a pattern of development in 
three successive phenylketonuric patients is 
of considerable interest and suggests that 
the picture of severe retardation may be 
prevented by early diagnosis and treatment. 

It is of interest that in some cases the 
presence of phenylketonuria may not be 
detected by urinary test with FeCl; or 
dinitrophenylhydrazine until several weeks 
of life. 
before the seventh day of life. 
urinary tests for phenylketonuria may be 
misleading before 7 weeks of age. However, 
the diagnosis may be made before the de- 
velopment of a positive urinary test if a 
sharply rising serum phenylalanine level is 


In none of our cases was it found 
Negative 


present. 
Summary 


The developmental patterns of three pa- 
tients with phenylketonuria treated from the 
onset of a positive urinary FeCl, test are 
reported. After 34% years, 2% years, and 1 
year, respectively, the patterns of mental 
and motor activity are considered to be 
normal. It is suggested that the typical pic- 
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ture of severe motor and mental retardation 
may be prevented by early treatment. Com- 
ment is made regarding the variability of the 
time of appearance of positive urinary tests 
for phenylketonuria and of the value of 
serum phenylalanine determinations in the 
neonatal period. 


4200 E. 9th Ave. (20) 
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Incontinentia Pigmenti (Bloch-Sulzberger Syndrome) 


A Generalized Disease 


ROBERT S. MENDELSOHN, M.D.; ROLAND S. MEDANSKY, M.D., and M. PAUL LAZAR, M.D., Chicago 


Incontinentia pigmenti is a rare disease. 
Because it is regarded as a dermatologic 
problem, few cases have been reported in 
the pediatric literature. This case is pre- 
sented to illustrate the multisystem involve- 
ment which may be seen in the infant. 


Report of Case 


A 9-month-old white girl was admitted to 
Michael Reese Hospital on Feb. 28, 1957. The 
family history was negative, the mother had not 
been ill during pregnancy, and the delivery was 
normal. The history of illness dates from the 
second day of life, when a generalized vesicular 
eruption appeared and a diagnosis of epidermolysis 
bullosa was considered. She was treated with oral 
hydrocortisone (Cortef) and Mazon (a combina- 
tion of phenolic substances and organic mercury 
compound) and Terra-Cortril (an ointment con- 
taining 3% oxytetracycline HCl and 1% hydro- 
cortisone, free alcohol) ointments. She was also 
placed on hypoallergenic soya formula (Sobee) 
feedings. As the bullae disappeared, a generalized 
eruption was noted consisting of purpuric, urticarial, 
papular, and warty characteristics. The child did 
well until age 5 months. She gained satisfactorily 
in both height and weight, had good head control, 
and was able to sit without support. 

Her cutaneous lesions aroused interest, and she 
was presented before a meeting of the Indiana 
Dermatological Society. The diagnoses suggested 
were incontinentia pigmenti 
congenita.* At age 5 months she developed a tem- 
perature of 105 F, a bulging fontanel, and con- 
vulsions, and she was hospitalized. Spinal fluid 


and pachyonychia 


Submitted for publication Sept. 1, 1958. 
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ports about this patient. 
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examination revealed pleocytosis, mostly lympho- 
cytes, an elevated protein, and normal glucose. 
Bacteria and fungi were not found on smear or 
culture. No fluid was obtained on subdural tap. 
At this time pox-like lesions were noted on the 
forehead, and smears of these revealed inclusion 
bodies when stained with Giemsa’s reagent. A serum 
complement-fixation titre of 1:64 for herpes sim- 
plex was obtained at the laboratories of the State 
Health, Indianapolis. Treatment with 
chloramphenicol and penicillin was started and 
continued until an intermediate strength and second 
P.P.D. were found positive. At this 
time isoniazid (INH) and streptomycin were 
started and continued for three months. She was 
then transferred to the Indiana University Medical 
Center for further evaluation. The diagnosis at 
the time of transfer was incontinentia pigmenti 
and possible chronic pachymeningitis due to herpes 
simplex. Significant findings on this hospital admis- 
sion were streaked pigmentations located on the 
trunk and extremities, strabismus, nystagmus, optic 
atrophy, poor head control, mild opisthotonos, 
hyperactive tendon reflexes, a wailing cry, and a 
right hemiparesis. Subdural taps were performed, 


Board of 


strength 


yielding substantial amounts of bloody fluid from 
the right side and clear fluid from the left, with 
a high lymphocyte count. Several lumbar punctures 
again showed pleocytosis, elevated protein, and 
negative culture for pyogenic and acid-fast organ- 
isms. An electroencephalogram revealed rather 
marked asymmetry, suggesting involvement of both 
the left and right hemispheres. A pneumoenceph- 


alogram moderate symmetrical ventricular dila- 
tation with diffuse atrophy. The hospital stay was 
and she discharged after one 


unevent ful, was 


month. 

Eight days later she was admitted to Michael 
Reese Hospital with fever and a draining ear. At 
this time she was 9 months old, weighed 13 Ib. 
8 o0z., was 27 in. long, and her head circumference 
was 41 cm. She could neither lift her head nor sit 
and did not seem to understand or respond. She 
exhibited peculiar athetoid-like movements of all 
and the neurologic and ocular ab- 
normalities previously found were confirmed. 
Examination of the skin revealed linear hyper- 
keratotic lesions (Fig. 1) on the left lower and 


extremities, 
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INCONTINENTIA PIGMENTI 


Fig. 1.—Linear hyperkeratotic le- 
sions, plantar surface, left foot, 


left upper extremities, as well as beneath the 
chin and under the nails (Fig. 2). A diffuse 
“flowery” type of hyperpigmentation was also 
present on the trunk and extremities (Fig. 3). 


Biopsy specimens (Figs. 4 and 5) were compatible 
with the diagnosis of incontinentia pigmenti. 
Spinal fluid was xanthochromic, contained no 
white cells, and showed normal glucose and protein. 
Subdural tap showed 10 cc. of clear fluid on the 
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left side with a protein content of 760 mg. % 
Pseudomonas aeruginosa was recovered from the 
aural discharge. Mantoux 1:1,000 and P.P.D 
No. 2 were both negative. An EEG was inter- 


Fig. 2.—Subungual toes, 


left foot. 


hyperkeratosis, 


preted ¢ as showing multiple foci of spike seizure 
activity. A pneumoencephalogram revealed dilated 


+ Dr. Frederick Gibbs, Chicago, interpreted the 
EEG. 


Fig. 3.—“Flowery” type 
of hyperpigmentation, 


trunk, 
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Fig. 4.—Biopsy specimen. Hyperkeratosis, acan- 
thosis, and nonspecific inflammatory infiltrate. 


ventricles (Fig. 6) and a porencephalic cavity in 
the right parietal region. 

The child did satisfactorily in the hospital and 
with the aid of conscientious nursing took her 
feedings well. The ear infection disappeared with 
appropriate antibiotic treatment. She was presented 
before the Chicago Dermatological Society, and 
there was general agreement with the diagnosis of 
incontinentia pigmenti. She was discharged on 
March 21, 1957, and was not seen until July 19, 
1957. The hyperpigmentation was still very ob- 
vious, but the keratotic lesions had disappeared. 


Fig. 6.—Pneumoencephalogram, dilated ventricles 
and porencephalic cavity in the right parietal 
region 
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Fig. 5.—Biopsy specimen. Decreased melanin in 
basal layer and increased melanin in upper dermis. 


She was able to sit with support and could hold 
her head well. She had no teeth. She was last 
seen on Feb. 7, 1958, at the age of 22 months, 
when she weighed 19 lb. 7 oz. and was 32 in. long 
She was still unable to sit without support, and 
her only developmental advancement was two upper 
frontal incisor teeth. The skin pigmentation was 
Blood was drawn on two occasions 
complement-fixation 


still present 
for repeat herpes simplex 
test, but because of technical difficulties the pro- 
cedures were not completed. 


Comment 


Incontinentia pigmenti ( Bloch-Sulzberger 
syndrome) is a disease characterized by 
developmental defects of the skin and its 
accessory structures, ocular and central 
nervous system defects, osseous deformities, 
and other mesodermal anomalies.' Although 
this disease is well known by dermatologists, 
very few descriptions have appeared in the 
pediatric literature.** The primary inten- 
tion of this report is to further acquaint 
pediatricians with this disease and to empha- 
size its generalized nature. 

The disease was first recognized by 
Bardach,* Bloch,’ Sulzberger,® Naegeli,” and 
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INCONTINENTIA PIGMENTI 
* The following are the clinical 
skin in its various 


Siemens. 
characteristics of the 
stages : 

1. The erythema and vesicular stage usu- 
ally begins shortly after birth and occurs 
in from 30%-50% of the patients. The 
lesions are accentuated on the flexor aspects 
of the extremities and the lateral aspects of 
the trunk. They persist for several months 
and then subside. 

2. The verrucous stage occurs in about 
30% of the patients and slowly subsides 
after a period of weeks to months. 

3. The pigmentary stage begins during 
the first few years of life and consists of 
pigmented macules. These are bizarre, ir- 
regularly shaped, and irregularly dissemi- 
nated areas of pigmentation of tan, brown, 
or slate color. As previously mentioned, 
the trunk and extremities are the common- 
est location. The margin of the lesions may 
be jagged, sharply outlined, or may appear 
as confluent figures like “veins in marble.” 
Sulzberger * mentions that “there is no defi- 
nite systematization, no segmentary arrange- 
ment and no conformity to lines of cleavage, 
nerves or blood vessels.” The pigmentary 
lesions may occur in areas not involved by 
inflammatory lesions. 


Defects Reported in Incontinentia Pigment * 


Loveman* 
(3 Cases) 


Carney ' 
(37 Cases) 


Present 
Case 
Delayed or imperfect 2 
dentition 
Osseous deformities 
Alopecia 
Nail dystrophy 
Nervous system 
1. Paralysis 
2. Convulsions 
3. Mental deficiency 
4. Microcephaly 
Eye 
1. Optic atrophy 
2. Strabismus 
3. Corneal opacities 
4. Cataracts 
5. Blue selerae 
6. Nystagmus 
Growth retardation 


Histochemical studies in various stages 
of the skin manifestations reveal alterations 
in tyrosinase activity.* Further studies may 
show this to be present not only in the skin 
but in other organ systems. 

It is considered by some to be a heredi- 
tary disturbance**? and by others’ to 
result from unfavorable intrauterine influ- 
ences, possibly a virus infection of mother 
and fetus. Whatever the etiology, a striking 
characteristic is the multiplicity of organs 
involved (Table). 

Of interest is the complement-fixation 
titre of 1:64 for herpes simplex discovered 
at age 5 months. A positive complement- 
fixation test is related to previous herpetic 
infection,"* and while herpes simplex anti- 
bodies may be transmitted transplacentally, 
these usually would not persist beyond age 
2-3 months.'® Also, a smear of the pox-like 
lesions on that admission revealed inclusion 
bodies. The acute febrile illness at age 5 
months in our patient may have represented 
a recent herpes simplex infection superim- 
posed on an already existing case of incon- 
tinentia pigmenti, 
simplex virus had actually affected the in- 
Repeat 


or possibly herpes 


fant previously in the fetal stage. 


Cases Reported in the Literature 
Cramer 
(6 Cases) 


Kitamura '* 
(21 Cases) 


Miller '* 
(1 Case) 


Philpott" 
(2 Cases) 


Epstein 
(1 Case) 


3 2 2 


* Also reported are single instances of congenital heart disease, retrobulbar glioma, absence of retinal pigment, nevoid patch of the 
retina, myopia, retrolental fibroplasia, metastatic ophthalmia, urachal cyst, supernumerary ears, sweat disturbance, and hydroceph- 


alus. Parents and siblings may also have developmental defects. 
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titers might have been helpful in this regard, 
and it is unfortunate that these were not 
obtained. However, the close resemblance 
between this case and other reported cases 
of incontinentia pigmenti suggests that this 
diagnosis may adequately explain all the 
findings in our patient. Other authors have 
spoken of the possibility of viral infection 
during pregnancy as an etiologic factor, and 
Epstein suggests searching for minor 
virus infections, such as herpes simplex. 
We now advise that such studies be done in 
all cases. 

We have no satisfactory explanation for 
the apparent conversion of the tuberculin 
skin reaction from positive to negative. It 
does not seem likely that the relatively short 
course of antituberculous chemotherapy 
would accomplish this. 

We have referred to the paucity of re- 
ports of this disease in pediatric sources. 
It is not mentioned in the major pediatric 
texts, and we believe that it deserves empha- 
sis in the pediatric literature, because the 


patients are seen first by those caring for 
infants and children. Furthermore, because 
incontinentia pigmenti is in most instances 
a generalized disease, we suggest that, de- 
spite its rare occurrence, it be considered 


together with other generalized diseases 


exhibiting important skin manifestations. 


Summary 


A case of incontinentia pigmenti is pre- 
sented exhibiting disturbances in the skin, 
teeth, eyes, nervous system, and growth 
pattern, The generalized aspects of this 
disease are emphasized. The concept of this 
disease as an infection, possibly with the 
herpes simplex virus, is discussed. This 
condition deserves more recognition in the 
pediatric literature as a generalized disease 
manifesting significant skin disturbances. 

664 N. Michigan Ave. (11). 
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An Analysis of Bicarbonate Reabsorption During Partial Inhibition of Carbonic Anhydrase. W. B. Schwartz, 

Adrian Falbriard, and Arnold S. Relman.—p. 744. 

* Comparative Study of Glucose and Fructose Metabolism in Infants with Reference to Utilization and to 
the Accumulation of Glycolytic Intermediates. Robert Kaye, Margaret L. Williams, and Giulio Barbero.— 

p. 752. 

Plasma Protein Synthesis in the Human Fetus and Placenta.—Electrophoretic studies 
of human fetal plasma have demonstrated a protein pattern in which all major fractions are 
present. The site of orgin of these plasma proteins is not known. The experiments presented 
were designed to investigate the synthesis of plasma proteins by the placenta and fetal liver. 

It was concluded that liver slices from human fetuses of three to four months’ gestation 
are capable of synthesizing plasma proteins exclusive of y-globulin. Human placentas from 
pregnancies of three to four months gestation produced proteins with a- and £-globulin 
mobility. These were immunologically unrelated to plasma proteins. This was true also of 
term placentas. At neither stage of pregnancy does the placenta synthesize proteins that are 
electrophoretically identifiable as albumin or y-globulin. It is concluded that under normal 
circumstances the placenta does not contribute significantly to the plasma proteins of the fetus. 
Beginning early in gestation, the fetal liver is capable of synthesizing all plasma proteins 
except y-globulin. 


A Heparin-Precipitable Fraction of Human Plasma: II. Occurrence and Significance 
of the Fraction in Normal Individuals and in Various Disease States.—The heparin- 
precipitable fraction (HPF) is a fraction of human plasma which precipitates at low tempera- 
tures in the presence of heparin. In apparently healthy persons the amount of HPF ranges 
from 0.07 to 0.27 gm. %, with the mean values varying slightly with age and sex. 

Definitely elevated levels of the fraction appear to characterize inflammatory or necrotizing 
disorders in general rather than any specific disease process. The levels of the fraction in 
the plasma are roughly proportionate to the severity of the disease. Therefore, the clinical 
studies indicate that the occurrence of high levels of cold-insoluble, heparin-precipitable com- 
ponent in the plasma may be added to the long list of so-called “acute-phase” reactions occur- 
ring in the circulating blood of acutely ill patients. Elevations in this component roughly 
parallel the other acute-phase reactions, and it shows no unique advantages over other methods 
already in use. 

The Response of Rheumatic and Nonrheumatic Children to Streptolysin O Concentrate. 

The authors administered streptolysin O concentrate to 20 children with rheumatic fever 
and 55 nonrheumatic children. The differences in the ASO titers prior to injection of the 
streptolysin O were not significant between the two groups. Three weeks after the injection of 
the streptolysin concentrate, the rheumatic children had significantly higher rises in ASO 
titer than the nonrheumatic children. 

Six of the rheumatic and one of the nonrheumatic children had rather severe local and 
generalized reaction to the antigen. There was no evidence of initiation or reactivation of 
rheumatic fever. The authors state that the results indicate that, as a group, the children with 
rheumatic fever reacted more severely and had greater antistreptolysin O responses following 
the intramuscular injection of streptolysin O concentrate than nonrheumatic children, 


Radioactive Iron Metabolism and Erythrocyte Survival Studies of the Mechanism of 
the Anemia Associated with Rheumatoid Arthritis.—After obtaining controls the authors 
administered plasma-bound radioactive iodine intravenously to 42 patients with rheumatoid 
arthritis to study iron metabolism. Thirteen patients with active rheumatoid arthritis were 
also studied for red cell survival. From the results of their studies of plasma iron utilization 
and red cell survival, the authors concluded that patients with rheumatoid arthritis show 
normal unimpaired use of plasma iron for erythrocyte production. However, rates of red 
cell destruction and red cell renewal are abnormally increased. The patient’s erythrocytes are 
capable of normal survival in normal persons, indicating that the hemolytic mechanism is 
associated with the red cell environment rather than defective quality in the red cell. A defect 
in the release of iron from the reticuloendothelial system to the plasma, resulting in hypo- 
ferremia and an inadequate supply of iron for red cell production, contributes to the impaired 
capacity of the bone marrow for red cell production. 


Pulmonary Ventilation and Diffusion in the Human Newborn Infant.—The purpose 
of this paper is to describe equipment and techniques designed to allow direct quantitative 
measurement of ventilation and diffusion in néwborn infants.- The ‘steady-state carbon mon- 


117/355 


ty 
7 

Fahy 

\ 

te 
} 

AS 
4 
4 
: 
q 
ai 
: 


A, M. A. JOURNAL OF DISEASES OF CHILDREN 


oxide method of Filley was chosen as a measure of diffusion property of the lungs. To keep 
dead space and resistance to expiration at a minimum in the measurement of carbon monoxide 
diffusion capacity in pulmonary ventilation in newborn, a double Donald-Christie box arrange- 
ment was chosen with 500 ml. counterbalance barometer interposed between the boxes. A 
tightly fitting mask was applied to the infant’s face. Studies were carried out in 31 newborns 
and 12 older children and adults for comparison. Carbon monoxide uptake, alveolar ventila- 
tion, minute ventilation, oxygen uptake, and the diffusion capacity for carbon monoxide in- 
crease with the infant’s body weight. Carbon monoxide uptake are shown to correlate well 
with alveolar ventilation in both infants and adults, and carbon monoxide uptake correlates 
well with oxygen uptake. The author states that although the method has inherent drawbacks 
as a measure of gaseous diffusion across the pulmonary alveolar-capillary membrane, it is 
thought that it can be applied to newborn infants in respiratory distress in an attempt to 
delineate types of pathological pulmonary physiology which occur in the newborn period. 


Type-Specific Streptococcal Antibody.—I[mmunity to Group A streptococcal infections 
have been shown to be associated with the formation of antibody to the type-specific com- 
ponent of the Streptococcus, M-protein. Little is known concerning this antibody. Ninety- 
four patients were chosen for this study. Forty-nine patients with uncomplicated streptococcal 
infections were given no specific therapy. Twenty-two patients were treated with Aureomycin, 
and ten patients, with penicillin. The results of the test showed that the antibodies to the 
M-protein of the Streptococcus developed later than the antistreptolysin O antibodies and 
reached their peak much later than the peak for the antistreptolysin O antibody. The study 
also showed that patients receiving Aureomycin developed ASO titers as soon and to as great 
a degree as patients who received no therapy. Patients who received penicillin developed their 
ASO titers later, and 90% of the expected number developed rises in the ASO titers. Eighty- 
nine per cent of patients receiving no therapy developed type-specific M-protein antibodies. 
Seventy-four per cent of the patients treated with Aureomycin developed these antibodies, 
and none of the patients receiving penicillin developed these antibodies. 

The data presented here show that Aureomycin in the doses employed is not as effective 
as penicillin in eradicating the Streptococcus or inhibiting the formation of the type-specific 
antibody 

Idiopathic Pulmonary Hemosiderosis: A Study of the Anemia and Iron Distribution 
Using Radioiron and Radiochromium.—Two patients with idiopathic pulmonary hemo- 
siderosis were studied during periods of remission and exacerbation to determine the mechanism 
of the anemia. Erythropoiesis and movement of iron were studied with radioactive iron 
Erythrocyte survival time was determined by labeling with radioactive sodium chromate and 
by the Ashby differential agglutination method. 

During a period of remission, the plasma iron turnover in the metabolic pathway of 
radioiron was normal, and the survival time of the patients’ erythrocytes in a healthy recipient 
and the life span of healthy donor’s erythrocytes in the patient were normal. 

During acute attack the path of radioiron was normal, but the movement was abnormally 
rapid. The plasma iron turnover was approximately triple the normal value. The survival time 
of the patients’ chromated erythrocytes was normal when corrected for blood loss. 

The studies indicate that during exacerbation excessive plasma iron turnover and iron 
kinetic pattern are characteristic of iron deficiency anemia and hemorrhage, but not of 
hemolysis. During remission there is no disturbance of erythropoiesis or erythrocytes survival 
Tron which is lost from the circulating blood into the lung parenchyma is poorly reutilized 


despite a continuing iron-deficiency anemia. 


Thyroxine-Binding by Serum and Urine Proteins in Nephrosis Qualitative Aspects.— 
Because patients with the nephrotic syndrome show hypercholesterolemia, lowered basal 
metabolic rate, and depressed serum protein, attention has been directed toward the thyroid 
gland in this disorder. Since the protein components of serum are extensively altered in 
nephrosis, a possible defect in this aspect of thyroid physiology has been suspected. The 
proteins from the sera of 11 patients were labeled by the addition of radiothyroxin in vitro, 
and, as in normal serum, thyroxin appeared to interact chiefly with two proteins, namely, 
albumin and an a-globulin (TBP). The TBP found in nephrotic sera appeared to be identical 
with the TBP of normal. At low concentrations of thyroxin, the thyroxin TBP complex 
accounted for most of the serum thyroxin. At high concentrations, TBP was saturated with 
thyroxin and the excess became associated with albumin. 
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<4 The urine of one nephrotic patient was found to contain thyroxin in combination chiefly with 
a TBP, and excess thyroxin added to this urine became associated with albumin. It was felt by 
the authors that the data presented in this report indicated that in the nephrotic state the serum 
se proteins which interact with thyroxin are normal from a physical standpoint. 


A Comparison of the Phenylalanine Content of the Hemoglobin of Normal and 
Phenylketonuric Individuals: Determination by Ion Exchange Chromatography.— Despite 
extensive clinical and biochemical research, the relationship of the metabolic error in 
phenylketonuria to the clinical symptomatology is unknown. One possible mode of phenylalanine 


ne toxicity would be through increased incorporation of phenylalanine in the body proteins and 
consequent interference with the proper functions of these molecules. The authors compared the 
phenylalanine contents in a pure protein, namely, hemoglobin, from patients with phenylketonuria 
‘ and controls. The authors found by their work that if normal and phenylketonuric hemoglobin 


is of uniform phenylalanine content, they do not differ by as much as one residue of phenylalanine 
per molecule. It is possible that some of the molecules of the phenylketonuric hemoglobin 
have one or more extra residues of phenylalanine, but the accuracy of present techniques is 
unable to detect a difference in their average phenylalanine content of much less than one 
residue per molecule. 

From this experimental evidence the phenylalanine toxicity in phenylketonuria is not as- 
sociated with any abnormal accumulation of phenylalanine in hemoglobin. 


Biochemical Changes in Liver Associated with Kwashiorkor.—Liver biopsy specimens, 
by needle aspiration, were obtained from 13 Guatemalan children with clinical kwashiorkor. 
Six of the cases were studied both before and after treatment. Four of the cases were classified 
as severe and the remainder, as moderately severe. All of the cases showed typical hair 
changes, skin lesions, edema, and apathy, and all had diarrhea. Analyses were made for 
xanthine, D-amino acid, and glycolic acid oxidases, DPN H-dehydrogenase, malic dehydrogenase, 
transaminase, riboflavin, total oxidized pyridine nucleotides, cholesterol, lipid, and protein 
in the liver, as well as the protein, cholinesterase, and amylase in serum and the riboflavin 
in red blood cells. Extensive experimental detail is presented. 

A marked increase in liver protein and a marked decrease in liver total lipid was found 
to be associated with treatment. There were also striking increases relative to protein in 
xanthine oxidase and D-amino acid oxidase. During treatment, no significant changes relative 
to protein were found in liver riboflavin, glycolic acid oxidase, DPNH-dehydrogenase, malic 
The protein in 


dehydrogenase, transaminase, oxidized pyridine nucleotides, or cholesterol. 
serum was found to increase 70% during treatment and relative to protein, while cholinesterase 
increased 100% and amylase 30%. The erythrocyte riboflavin doubled. 

No change in liver cholesterol was found in the cases stucied, which, the authors note, is 
in contrast to a report by other workers in which high initial levels were found with a subse- 
quent decrease following treatment. The finding of unchanged levels of hepatic malic de- 
hydrogenase and transaminase activity after treatment agrees with the findings of other 
investigators. However, the absolute activity found by the authors for transaminase is 15 times 
as great as that reported by others. The authors feel that this discrepancy may be due to 


differences in methods. 
Thyroxine-Binding by Serum Protein in Pregnancy and in the Newborn.—The authors 
studied thyroid function during pregnancy, immediately postpartum, in the newborn, and in 
nonpregnant adults. The three trimesters of pregnancy and the sixth postpartum week were 


studied separately. Five pregnant women were studied in serial fashion beginning as early 
as the second month of gestation. Total thyroxin, a-globulin binding sites for thyroxin, and 


free thyroxin were determined 

The data presented show that the thyroxin-binding a-globulin of serum (TBP), rose in 
the early weeks of pregnancy to a level which was approximately 2.5 that in normal adults, 
remained essentially unchanged throughout pregnancy, and returned to normal within six 
weeks post partum. The result of this rise in TBP was a significant lowering of free thyroxin 
in serum when compared to the levels in nonpregnant adults, despite a rise in serum PBI. 
The thyroxin-binding capacity of TBP in the newborn was found to be approximately one and 
one-half times that in normal adults but was lower than that in the mother. Since the PBI 
in the newborn was approximately equal to that in the mother, the concentration of free 
thyroxin was significantly higher. This level, however, was the same as that in nonpregnant 


adults. 
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The authors feel that the data favor the existence of an independently functioning fetal 
thyroid gland. The authors suggest that the difference between the concentration of TBP in 
maternal and fetal blood could be anticipated in view of differences in the concentration of 
other serum proteins. 


Studies on the Neonatal Development of the Glucuronide Conjugating System.—The 
authors studied the enzyme systems involved in the glucuronic acid conjugation of bilirubin 
by fetal, newborn, and adult guinea pig livers. Direct bilirubin glucuronide synthesis was 
studied, using microsomal fractions as the source of glucuronial transferase and bilirubin 
orthoaminophenol and phenolphthalein as the glucuronial acceptors. The experimental pro- 
cedures are given in detail. The authors found that bilirubin was conjugated to bilirubin- 
glucuronide when glucuronyl transferase was added to bilirubin in the presence of 
uridine-diphosphate-glucuronic acid. No bilirubin-glucuronide formations were demonstrated 
when the reaction mixture was incubated with microsomes from fetal or newborn guinea pig 
liver. Data were presented that indicate that glucuronide conjugation of phenolphthalein and 
orthoaminophenol also was poor or absent during fetal life and gradually increased during the 
postnatal period. Further data were presented to show the great increase in this enzyme 
system activity in adult guinea pig liver preparations as compared to fetal preparations. 
Mixture experiments utilizing adult and fetal soluble fractions and adult and fetal microsomes 
also demonstrated a great increase in UDPG dehydrogenase activity in adult guinea pig liver. 

The authors feel that the data indicate an immaturity of the conjugating mechanism for 
bilirubin. -This in turn could account for the accumulation of unconjugated bilirubin in the 
plasma of newborns. The authors further suggested that the enzyme system becomes com- 
parable to that of the adult at about 15 to 20 days of age. 


Albumin Metabolism in Children with Protein Malnutrition.—Tne authors investigated 
hypoalbuminemia associated with severe malnutrition by evaluating the synthesis, distribution, 
and degradation of intravenously administered I human serum albumin. Fourteen patients 
under the age of 7 years were studied. Serum albumin levels were determined for three 
weeks following the administration of the radioactive labeled material. This was followed 
by a second administration of intravenous I™ human serum albumin in eight of these patients. 
These eight patients were then followed for another three weeks with serial serum albumin 
levels. 

The authors found that the half-life of albumin was not altered by diet or by the return 
of the plasma protein to normal. The initial hypoalbuminemia therefore was probably due to 
something other than an increase in protein catabolism. Since there was no loss of albumin 
in the urine, the authors conclude that the hypoalbuminemia was due primarily to a decrease 
in synthesis. It was pointed out that a decrease in caloric and protein intake in mice causes 


a decrease in protein synthesis which is partially compensated for by an increase in proteir. 
half-life. This was not the case in the patients studied 

In three of four patients with the nonedematous form of protein malnutrition, the initial 
serum albumin levels were less than many of those patients with the edematous form; therefore, 
the edema was not dependent solely on the serum concentration of albumin. The authors 
conclude that hypoalbuminemia in children with low protein intakes is probably due primarily 


to a decreased rate of albumin synthesis 


Comparative Study of Glucose and Fructose Metabolism in Infants with Reference 
to Utilization and to the Accumulation of Glycolytic Intermediates.—The study was 
designed to compare the utilization of glucose and fructose in infants at a level of intake 
which provides sufficient calories for caloric maintenance. The rates of administration were 
selected to determine whether fructose utilization equals the maximum generally considered 
to obtain for glucose (1 gm. per kilogram per hour) and to compare the utilization of the 
two sugars when administered at rates in excess of the infant’s capacity for relatively com- 
plete glucose utilization (2 gm. per kilogram per hour). At the lower rate of infusion there was 
essentially complete retention of both sugars and no noteworthy differences were seen in the 
excretion of water, sodium, and potassium in relation to the sugar infused. When the infant's 
capacity was purposely exceeded, glucose administration was associated with significantly 
greater percentage of intake excreted in the urine (20%) than was fructose (9.9%). Sodium 
excretion was less (79% of intake) when associated with glucose than when associated with 
fructose infusion (127% of intake). No significant differences related to the sugar infused 
were found in the percentages of the potassium and water excreted in the urine. Statistically 
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significant alterations in pulse, respiratory rate, and liver size were noted during the infusion 
of fructose at the rate of 2 gm. per kilogram per hour. Further clinical details were presented. 

Significantly greater rises in blood lactic and pyruvic acids in the subject receiving fructose 
than in those receiving glucose were noted. Accompanying the acid metabolite accumulation 
noted with fructose infusion were decreases in blood pH, in whole blood COs, and in plasma 
sodium. These decreases caused by fructose infusion were significantly greater than milder 
decreases associated with glucose infusion. No significant differences in potassium or 
chloride levels were demonstrated. 

Extensive experimental data were presented, 

The authors suggest that the advantage of fructose utilization over glucose, when ad- 
ministered at a rapid rate of infusion, may be offset by the induced metabolic acidosis and its 
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This issue of the Journal of Pediatrics contains very useful information which is of value 
to all pediatricians. There is too much to review in abstract form. It will be well worth 
the time of all physicians interested in the care of children to read this issue. 


The Tonsil-Adenoidectomy Enigma.—Dr. Bakwin has brought out a lot of facts about 
an old problem, namely, T-and-A. He starts by citing the popularity of the operation. In 
general it is more prevalent with a better economic status. Rates may vary widely in 
nearby cities. It is hard to estimate the frequency of T-and-A. It was figured that 
in New York City in 1949 at least 45% of the children had had their tonsils removed. This 
has become even easier to do since health insurance plans seem to hasten the operation. 
Wolman's article on reasons for T-and-A was referred to, in which 13 reasons were given. 
In order of frequency they were recurrent or chronic tonsillitis and adenoiditis, prominent 
mouth breathing or snoring due to large size, recurrent or chronic tonsillitis, early hearing 
impairment, recurrent or chronic cervical adenitis, previous quinsy, recurrent or chronic 
asthma induced by respiratory infections, “tendency” toward rheumatic fever, recurrent or 
chronic sinusitis, recurrent or chronic lung infection, scarred or cryptic tonsils, large size 
alone, routine, and others. However, in actual practice the three major reasons were parental 
pressure, large tonsils and adenoids, and frequent URI. Probably the most enlightening 
study of the T-and-A problem was one in New York: 1,000 children 11 years of age were 
examined, and 61% were found to have had T-and-A’s. The remaining 39% were reexamined 
by a group of school physicians, and 45% were selected for T-and-A. The rejected group 
was examined by another group of physicians, and 46% were selected for a T-and-A. The 
rejected group was examined by a third group of physicians, and 44% were selected for 
a T-and-A, leaving only 65 out of the 1,000, who were not reexamined because they had 
run out of doctors. 

Another study referred to is by Epstein, who followed 540 children before and after 
T-and-A, He could find no correlation between size of tonsils, size of crypts, and amount 
of caseous material and the outcome of the operation. Nor was there correlation between 
histology, type and severity of preoperative symptoms, and the outcome of the operation. 
Size of adenoids did not correlate with the results of operation. Some constant mouth 
breathers had practically no obstruction of the nasopharynx (and surprisingly enough some 
of these were cured by operation). 

Numerous comparison of tonsillectomized and nontonsillectomized children postoperatively 
reveal pharyngitis equally common, common colds more frequent in tonsillectomized; pneu- 
monia and pleurisy commoner (though rare) in operated-on group; tonsillitis less frequent in 
operated-on group but bronchitis more frequent; according to one report, acute otitis media 
more frequent after adenoidectomy, and one observer (Mertz) found that, after age 40, 
persons with tonsils removed had a higher incidence of disabling respiratory illness. Com- 
parison of hearing difficulty in children with and without operation is said by several writers 
to reveal no differences several years later. It was pointed out in several articles that allergic 
children have their tonsils removed not because of their allergy but because of the symptoms. 
Furthermore, a higher incidence of asthma is noted postoperatively. There was varied opinion 
concerning the postoperative results when cervical adenitis was the indication. It was also 
agreed that rheumatic fever was not per se an indication for T-and-A. 

In discussing the hazards of T-and-A, a good description of the anesthetic dangers was 
given. It was pointed out that in a study conducted by several good hospitals (with excellent 
anesthesia departments) deaths from anesthesia for T-and-A amounted to 1:1,560. This 
is undoubtedly higher in less capable hands. In 1955 in the United States deaths from the 
operation numbered at least 220. The relationship between T-and-A and bulbar poliomyelitis 
was brought out. It was also pointed out in several articles that septicemia, although rare, 
still occurs in a sizable number of cases considering the number of operations performed. 
The psychological trauma is well recognized. A rough estimate of the total cost per year 
for T-and-A is $15,000,000 

After his review of the literature (given above) Dr. Bakwin concludes that in most cases 
T-and-A is unnecessary. He points out again the hazards enumerated above. He refers to 
the evidence citing little difference between tonsillectomized and nontonsillectomized persons 
five years later. 

Comment: This article is, I believe, an important service to the medical profession. It 
was interesting and, in some respects, startling enough so that I reviewed all the journals 
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mentioned. One very interesting article was by Dr. John Fry in the Britizh Medical Journal, 
Jan. 19, 1957, p. 124. He followed a large number of children for several years and found 
that they all had peaks of tonsillitis, cervical adenoiditis, otitis, etc. at about 6 to 8 years 
of age, but that after 10 years of age they were all doing well. This, he felt, is the natural 
course of infections in this age group. Le Riche and Stiver, in the Canadian Medical As- 
sociation Journal (77:109, 1957), reported on a similar type of study and found much the 
same results. Actually there were less allergic symptoms in the non-T-and-A group. In 
reading over the article by Bordley and Hardy in Acta otolaryngologica, Supp. 120, 1955, 
I got the impression that these authors felt there was some benefit later on following irradia- 
tion of residual lymphoid tissue for hearing loss. The big problem with the article is that 
it left one at a loss to know who should have T-and-A’s. Reading the article gives one the 
impression that there are no indications for it. As far as I can determine, otitis media and 
frequent tonsillitis, especially with cervical adenitis, are the chief indications for T-and-A 


A Reliable Paper-Strip Method for the Detection of Phenylketonuria.—The author 
reports on a simple test for the determination of phenylpyruvic acid in the urine. This test 
consists of saturating a specially prepared paper stick with urine and noting whether or not 
a color change occurs. The paper stick (now available commercially) is prepared by soaking 
it with ferric chloride and glacial acetic acid. If, when saturated with urine, it turns green 
or black, this indicates the presence of phenylpyruvic acid; a brown or white color is a 
negative test. The author tested various dilutions of phenylpyruvic acid in distilled water and in 
urine, specimens of urine from patients with phenylketonuria, and one case before and after 
a diet low in phenylalanine. The author found that urine containing 30 mg. % or more of 
phenylpyruvic acid gave a positive test, and in some instances urine containing 15-30 mg. % 
was positive. A false-positive test may occur in urines with excessive amounts of bilirubin. 
The author states that all children known to have phenylketonuria excrete more than 30 mg. % 
of phenylpyruvic acid in the urine after the age of 34 days. He recommends this test as a 
good screening procedure to be used on infants over 34 days of age. He reminds one that 
below 34 days of age one must rely on serum levels of phenylalanine to make the diagnosis 


Medical Journal of Australia, Oriney 
Abstracted by George H. Lowrey, M.D. 


1, No. 10 (March 8) 1958 


The Management of Diabetes Mellitus in Children. S. E. Robertson.—p. 324. 
The Plasma Ketone Test: Its Value in Diagnosis and Treatment. T. A. Heale.—p. 325 
Towards the Better Understanding of Physiological Acid-Base Balance. J. A. Owen.—p. 327 


1, No. 12 (March 22) 1958 
* The Aetiology of Chronic Nephritis in Queensland. D. A. Henderson.—p. 377 


1, No. 13 (March 29) 1958 
A Simple Method of Sweat Collection with Analysis of Electrolytes in Patients with Fibrocystic Disease of 
the Pancreas, and Their Families. Charlotte M. Anderson and Mavis Freeman.——p. 419 
The Treatment of Nephrosis. Donald G. Duffy.—-p. 432 


1, No. 14 (April 5) 1958 
Play Therapy. Marjorie Gilchrist.—p. 449. 
1, No. 16 (April 19) 1958 


Bornholm Disease in an Adelaide Suburban Area. L. Kaupmees and R. A. Peliew.—p. 517 
Epidemiological and Laboratory Investigations on Bornholm Disease in Adelaide, 1957. A. E. Duxbury « 


Peter Warner.—p. 518. 
1, No. 17 (April 26) 1958 


The Demonstration of the Carrier State in Christmas Disease. B. G. Firkin.—p. 557 
Pruritus Ani: A Prosaic Problem. Edward Wilson.—p. 558. 

Indications for Removal of Tonsils and Adenoids. I. Lopert.—p. 561. 
Tonsillectomy: Pathological Considerations. K. C. Porter.—-p. 564. 


1, No. 18 (May 3) 1958 
A Case of Chronic Tracheal Obstruction Caused by a Foreign Body. Peter H. Sherwood. 
Abstracts of papers presented at Paediatric Society of Victoria.—p. 615. 


1, No. 19 (May 10) 1958 


Pregnancy in the Diabetic. G. M. Parkin.—p. 622 


123/361 


| 
7 
| 
% 
r 
i 
the 
4 

a 
ae 
ke 
| 
ah 
= 
| 
f 


A, M. A. JOURNAL OF DISEASES OF CHILDREN 


1, No. 20 (May 17) 1958 


* The Ubiquitous Staphylococcus. V. D. Plueckhahn and Joan Banks.—p. 664. 


1, No. 21 (May 24) 1958 
* Some Aspects of Preventive Paediatrics. Donald Kerr Grant.—p. 693. 
A Dual Role for Calomel in the Aetiology of Pink Disease. F. R. Barrett.—p. 704. 


1, No. 22 (May 31) 1958 
* Sugar and Dental Caries. C. Stanton Hicks.—p. 738. 
Herpangina: Ulcerative Pharyngitis with the Isolation of Coxsackie Virus. Ian Jack and R. A. Chenoweth. 
—p. 741. 


The Aetiology of Chronic Nephritis in Queensland.—This report is a summary state- 
ment of several papers concerning the subject of chronic nephritis. The incidence of the 
disease between 1876 and 1947 was much higher in Queensland than in any other area of 
Australia. All evidence points to the fact that a nephrotoxic agent was involved. Cir- 
cumstantial evidence led to the implication of lead as the nephrotoxic agent. Among these 
are the high incidence of renal disease in persons known to have had lead poisoning in child- 
hood, a significantly raised bone lead content in the group with chronic renal disease, a familial 
incidence of chronic renal disease, and a correlation between the bone lead values and the 
excessive mortality from renal disease in Queensland. The years in which the disease was 
prevalent coincide with the frequent use of lead paint in the area. Legislation in 1922 
prevented the use of lead in paint, and this coincides with the decrease of mortality. The 
authors believe that this information has more than local interest, owing to the widespread 
incidence of plumbism. 


The Ubiquitous Staphylococcus.—Jwelve months’ experience with staphylococcal in- 
fection in a maternity hospital is discussed. During this survey 194 babies were born. 
Staphylococcus aureus (coagulase-positive) was grown from 96% of babies aged more than 
2 days. The areas most commonly yielding a positive culture were eyes, umbilicus, and skin, 
in that order. During this period over one-third of the babies born developed clinical evidence 
of Staphylococcus infection. Despite the usual measures to combat cross infection, the 
incidence of Staphylococcus remained high. The authors pointed out that “rooming-in” was of 
considerable value in cutting down the incidence of disease in the babies. 


10346 


Some Aspects of Preventive Paediatrics —The author points out that in the larger 
cities of Australia, as in other countries, accidents are the largest cause of death among 
children, excluding the first few weeks of life. He also emphasizes that there is often 
over-treatment of minor or physiologic and anatomic variations in children. Among these, 
he mentions physiologic bowing of the legs, enuresis, and poor eating habits. He emphasizes 
that the clinican too often finds fault with the mother’s methods of raising the child and 
does not give sufficient praise for things well done. 


Sugar and Dental Caries.—The author points out that there are still many unknown 
features about the cause of dental caries. He believes that it is desirable to spread propaganda 
for the prevention of caries, if this is based on scientifically proven facts. The author re- 
views the available literature and points out several reports that indicate that if a good diet 
is eaten a substantial increase in the amount of sugar in that diet will not necessarily affect 
the child’s liability to dental caries. This statement is based on observations made in England. 
Furthermore, the author says that evidence points to the fact that sugar intake is a real 
factor in caries activity only when it is consumed in a form which ensures that it sticks to 
and acts in a concentrated form on the surface of the tooth. “Sweetened drinks, on the 
other hand, can be consumed with impunity so far as sugar content is concerned.” 


Medizinische Klinik, Munich 
Abstracted by Samuel Amberg, M.D. 


53. No. 23 (June 6) 1958 


* The Alleviation of Pain After Tonsillectomy in Children. E. M. L. Otto.—p. 1021 


53, No. 24 (June 13) 1958 


The Drug Therapy of Speech Disorders, Particularly of Stuttering. E. Schénharl.—p. 1055. 
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53, No. 25 (June 20) 1958 


Actual Problems of Epidemiology and Pathogenesis of Poliomyelitis.—p. 1081. 
The Relation of the Anatomic Lesions to the Clinic and Therapy of Poliomyelitis, M. Hertl—p. 1085. 


53, No. 26 (June 27) 1958 


Heart and Circulation in Inflammatory Rheumatism. R. Giinther.—p. 1124. 


* Are Giant Cells in Nasal Smears an Aid for the Early Diagnosis of Measles? H. W. Ocklitz and R. 
Neuendorft.—p. 1130. 


The Alleviation of Pain After Tonsillectomy in Children.—Microclysmas were given 


fe to children older than 5 years immediately after tonsilectomy by means of a “rectiole,” 
uk containing 0.1 gm. phenobarbital, 0.15 gm. dimethylaminophenyl dimethylpyrazolon, and 0.15 
a gm. phenyldimethylpyrazolon in mucilaginous fluid. The relief lasted to the late evening or 

the next morning. If necessary one or two rectioles without the phenobarbital were used 
ee daily. An even better analgetic effect was obtained on addition of 5 mg. of codeine phosphate 
ae to the rectioles. The rectiole is made of plastic. 


Are Giant Cells in Nasal Smears an Aid for the Early Diagnosis of Measles?—It had 
been claimed that the presence of giant cells in nasal smears allowed a diagnosis of measles 
before eruption of the exanthem. Eleven hundred four such smears from 40 children with 
measles and 130 controls did not confirm this claim. The method did not prove to be of 


value in the differential diagnosis. 


= Monatsschrift fiir Kinderheilkunde, Berlin % 
Abstracted by Hans Hartenstein, M.D. a 

4 106, No. 1 (Jan.) 1958 i, 

- * Statistical Studies of Congenital Heart Disease. Wolfgang Callensee.—-p. 1. A 


Capillary Resistance in Childhood, Especially When Using the Pressure Method. Susanne Loew and Johannes 


Ochme.—p. 8 
A New Method of Treating Interstitial Plasma(Cell Pneumonia of Premature Infants with Pentivalent 


Stibium and Aromatic Diamidines. G. Iwady and L. Paldy.—p. 10 
Dermographic Latency and Activity of Tuberculosis in Childhood. B. Leiber and H, Gotthardt.—p. 14 
* Results of Complement Fixation Reactions in Polimoyelitis. E. von Liel and P. Schweier._-p. 18 
Isolated Colonic Tuberculosis and Chronic Regional Enteritis (Crohn) in Childhood. R. Ottenjann.—p. 22 
Review Article: Respiratory System. H. Hilber.—-p. 29 


106, No. 2 (Feb.) 1958 

* Evaluation of Success of the Dietary Treatment with Casein Hydrolysate Poor in Phenylalanine for 
Oligophrenia Phenylpyruvica. Rolf Gruettner, Ferdinand Mueller, and Hedwig Wa'lis.—p. 41-45 

Prognosis for Survival of Premature Infants (Seven and Eight Months Gestation) in Folklore and Ancient 
_ Theory: A Clinical Study. E. Pueschel.—p. 45-51 

Studies of Breast-Milk-Station Milk.—Gerhard Lindemann.—p. 52-55 

Clinical Studies of the Value of the Second Carbohydrate: 3. The Dispensability of the Second Carbohydrate 
with the Use of Evaporated Milk. L. Arp and T. Brehme.—p. 56-57 

Administration of Methyl-Naphthochinon and Icterus in Premature Infants. Joern Gileiss.._p. 58-62 

About the So-Called “Incomplete Right Bundle Branch Block” in the Electrocardiogram of Healthy Infants 
During the First One Hundred Days of Life. Walter Fuhrmann.—p. 62-69 

Use of X-Rays Above One Hundred KV in the Roentgen-Diagnosis of Childhood. Peter-Heinz Kocher.——p 
69-73. 

Review Article: Genito-Urinary System 


Johannes Ochme.—p. 73-79 


Statistical Studies of Congenital Heart Disease.—Between 1942 and 1955 average fre- 
quency of congenital heart anomalies at the University of Mainz Children’s Hospital 
(Germany) was 0.79% of all patients admitted. Yearly increases were noted and attributed 
to the growing interest in such anomalies as well as to better diagnostic tools. In contrast 


to other authors, no correlation to higher maternal age was found 
Incidence of prematurity in patients with congenital heart disease was 23.5%; 4% of the 


affected patients were twins, as compared to a general incidence of 1.25% twin births. In 
21.2% of patients other congenital malformations were detected, with Mongolism and situs 


inversis being most frequent 
There was a preponderance of boys in this series, which agreed with most other observa- 


tions. Mortality was high, especially during the first few months of life. 


Results of Complement Fixation Tests in Poliomyelitis —Complement-fixation reac- 
tions with use of Hennessen’s method were carried out on 53 patients with paralytic and 5 
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with nonparalytic poliomyelitis. All patients in the latter group had positive virus isolation 
studies. Complement-fixing antibodies could be demonstrated in 44 patients (76%). Virus 
isolation from stools was successful in 34 patients, of whom 23 had positive complement-fixation 
tests. Of these 23 patients, 13 showed the same type of virus isolated in stools as in the 
complement-fixation reaction. 

It was thought that the complement-fixation test represented a valuable tool in the diagnosis 
of clinically doubtful cases of poliomyelitis. However, negative results of the complement- 
fixation test were frequent enough that such a negative test in a given doubtful case does 
not exclude the diagnosis of poliomyelitis. 

Results with the complement-fixation test could be improved by obtaining a third blood 
specimen at a later date in case the first two samples showed negative results. Typing of 
polio virus by means of the complement-fixation test was not satisfactory in this study. 


Evaluation of Success of the Dietary Treatment with Casein Hydrolysate Poor in 
Phenylalanine for Oligophrenia Phenylpyruvica—The authors report on two boys, aged 
2 years 3 months and 3 years 3 months, respectively, and one girl, aged 1 year 3 months, with 
oligophrenia phenylpyruvica, in whom determinations of the phenylpyruvic acid excreted in the 
urine were carried out and who were placed on a diet in which a casein hydrolysate to which 
tyrosine and tryptophan had been added was used as a protein source. The children received 
daily 2 to 2.5 gm. of this hydrolysate per kilogram of body weight. Fat was given in the 
form of coconut margarine and olive oil (daily amount of 3 gm. per kilogram of body 
weight) and carbohydrates, in the form of grape sugar and wheat starch (daily amount of 
10 gm. per kilogram of body weight). Vitamin compound preparations and fruit juices also 
were given. 

After six weeks of treatment with this diet, the excretion of phenylpyruvic acid in the urine 
was reduced from 187 mg. per 100 cc. to about 20 mg. per 100 cc. in the two younger 
children, i. e., the excretion of the phenylpyruvic acid was restored to normal. Control of the 
disturbance of metabolism thus was obtained in these two patients. In the 3-year-old boy, 
the excretion of the phenylpyruvic acid in the urine was considerably reduced but not 
restored to normal; the “lightening and nodding” cramps, however, subsided. Much emphasis 


has been put on the development of static and mental functions as an aid in the evaluation 
of the dietary therapy. A certain improvement in these functions was obtained in all three 
children, but the backwardness of the children remained so pronounced that severe idiocy 
was considered to be the right term for their condition. In the girl, a protein-deficiency 
syndrome occurred after three months of the dietary treatment, manifested by edema and 
per 100 cc.; apparently mobilization of the 


reduction of the serum protein level to 3.2 gm 
autogenous protein resulted, which caused an increase in the pathological decomposition pro- 
ducts of phenylaminopropionic acid (phenylalanine) and, therefore, an increased excretion 
of phenylpyruvic acid. The risk of such a complication has been stressed. 

The authors agree with Armstrong and other workers that success of treatment with a 
diet poor in phenylaminopropionic acid may be expected only in children who are placed on 
this diet during the first months of life and in whom this treatment is continued throughout 
life. Irreparable damage of the substance of the brain must be taken into account when this 
therapy is instituted in the second or third year of life; normalization of the mental functions 


then has become impossible. 


New England Journal of Medicine, Boston 
Abstracted by Demetrius G. Traggis, M.D. 


258, No. 12 (March 20) 1958 
* Prevalence, Nature, and Identification of Leukocyte Antibodies. J. L. Tullis.—p. 569 
What Sets the Goals of Public Health? Sir G. Vickers.—p. 589. 
Alloplasty in Surgery of the Eye. W. Stone Jr.—p. 596. 
Effect of ACTH and Adrenocortical Steroids on External Pancreatic Secretion in Man. D. A. Dreiling, 


H. D. Janowitz, and H. Rolbin.—p. 603 


258, No. 15 (April 10) 1958 
The Latex Agglutination and Inhibition Reactions: Clinical Experience in the Diagnosis of Rheumatoid 
Arthritis. A. P. Hall, A. D. Mednis, and T. B. Bayles.—p. 731 
Practical and Research Value of Hepatic Vein Catheterization. C. M. Leevy and M. L. Gliedman.—p. 738. 
* Rubella Arthritis: Report of Cases Studied by Latex Tests. R. E. Johnson and A. P. Hall.—p. 743. 
Current Concepts in Therapy.—p. 747. 
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258, No. 21 (May 22) 1958 

The Shattuck Lecture: Studies on the Cause of Fever. W. B. Wood Jr.—p. 1023. 

Hyperchloremic Acidosis in Chronic Pyelonephritis. W. Lathem.—p. 1031. 

A Study of Illness in a Group of Cleveland Families: XV. Acquisition of Type-Specific Adenovirus Anti- 
bodies in the First Five Years of Life; Implications for the Use of Adenovirus Vaccine. W. S. Jordan 
Jr., G. F. Badger, and J. H. Dingle—p. 1041. 

Contributions of Open Cardiotomy to the Correction of Congenital and Acquired Cardiac Disease (to be 

concluded). C. W. Lillehei.—p. 1044. 


258, No. 22 (May 29) 1958 

Buccally Administered Streptokinase: Clinical and Experimental Observations. I. Innerfield, H. Shub, and 
L. J. Boyd.—p. 1069 

Acute Benign Pericarditis: Report of Two Cases Associated with Group A and Group B Coxsackie Viruses. 
E. R. Movitt, E. H. Lennette, J. F. Mangum, M. Berk, and M. S. Bowman.—p. 1082. 

Contributions of Open Cardiotomy of the Correction of Congenital and Acquired Cardiac Disease (concluded). 
C. W. Lillehei.—p. 1090. 


258, No. 23 (June 5) 1958 

Pulmonary Alveolar Proteinosis. S. H. Rosen, B. Castleman, and A. A. Liebow.—p. 1123. 

X-ray Findings in a Child with Candida Esophagitis. H. J. Kaufmann.—p. 1143. 

Iron-Deficiency Anemia Resulting from Fetomaternal Transfusion. J. J. McGovern, R. Driscoll, C. H. DuToit, 
M. Grove-Rasmussen, and R. F. Bedell.—p. 1149. 

Salt Intake and Salt Need. L. K. Dahl.—p. 1152. 


258, No. 24 (June 12) 1958 

Meprobamate Habituation: A Controlled Clinical Study. T. M. Haizlip and J. A. Ewing.—p. 1181. 

Hepatodiaphragmatic Interposition of Jejunum, Tleum, Cecum and Ascending Colon with Intestinal Obstruc- 
tion: Report of a Case Corrected Surgically. D. W. Aiken.-——p. 1192. 

Pulmonary Schistosomiasis. H. F. Rodriguez and E. Rivera.—p. 1196. 

The Seventeenth Veterans Administration Armed Forces Conference on the Chemotherapy of Tuberculosis 
E. Rothstein.—p. 1199. 

Salt Intake and Salt Need (concluded). L. K. Dahl.—p. 1205. 

Liver Damage Concurrent with Iproniazid Administration. L. Zetzel and H. Kaplan.—p. 1209 

Current Concepts in Therapy.—p. 1213. 


258, No. 25 (June 19) 1958 

Mass Prophylaxis of Epidemic Streptococcal Infections with Benzathine Penicillin G: 1. Experience at a 
Naval Training Center During the Winter of 1955-56. A. J. Shreier, V. E. Hockett, and J. R. Seal.—p 
1231. 

Effects of Varying Infusion Time in Maintenance Fluid Therapy. ©. Neyzi, M. Bailey, and N. B. Talbot 
p. 1239, 

* Fulminating, Rapidly Fatal Shigellosis in Children. 


259, No. 4 (July 24) 1958 

Enhancement of Tetracycline Blood Levels. C. M. Kunin, W. F. Jones, and M. Finland.—p. 147 

Hematologic Complications Arising During Ristocetin Therapy: Relation Between Dose and Toxicity. E. J 
Gangarosa, N. S. Lenderman, P. J. Rosch, and E. G. Herndon.—p. 156. 

Studies in Ammonia Metabolism: IV. Biochemical Changes in Brain Tissue of Dogs During Ammonia 
Induced Coma. G. M. Clark and B. Eiseman.—p. 178. 

Antihistamine Therapy for Gingival Hyperplasia Due to Diphenylhydantoin. J. Hoiowach, D. L. Thurston, 
and J. E. Gilster.—p. 180. 

* Brief Recording: Clinical Paralytic Poliomyelitis Due to Coxsackie Virus Group A, Type 7. E. R. 

Ranzenhofer, F. C. Dizon, M. M. Lipton, and A. J. Steigman.—p. 182. 


258, No. 26 (June 26) 1958 

Mass Prophylaxis of Epidemic Streptococcal Infections with Benzathine Penicillin G: Il. Experience at a 
Naval Training Center During the Winter of 1956-57 R. B. McFarland, V. G. Colvin, and J. R. Seal.— 
p. 1277. 

Transfusion Reactions from Contaminated Blood: Their Recognition and Treatment. A. I. Braude.—p, 1289. 

Polycythemia Vera (concluded). G. M. Pike.—p. 1297. 

A Peroxidase-Staining Procedure for the Identification of Polymorphonuclear Leukocytes and Leukocyte Casts 
in the Urinary Sediment. M. Kaye.—p. 1301. 

* Early Jaundice in the Newborn: Aids to Detection. F. H. Allen Jr.—p. 1302. 


D. Hoefnagel.—p. 1256 


Prevalence, Nature, and Identification of Leukocyte Antibodies.—The author refers 
to reports in the literature concerning the identification and importance of leukocyte antibodies. 
He then presents a test for leukocyte antibodies. The reader is referred to the article for 
the details, but the essentials are as follows: 1. White cells from a Type O, Rh-negative 
donor are mixed with complement from a Type O, Rh-negative donor and the serum to be 
tested. 2. The cells are counted at 0, 30, and 60 minutes, and the percentage decrease 
is noted. 3. Ameboid activity is noted at 0 and 60 minutes, and the percentage decrease is 
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noted, 4. The percentage decrease in number times the percentage decrease in ameboid forms 
is called the lysis index, and with normal sera it is less than 25. Seventy sera were found 
strongly positive (lysis index, average 630), and 20, weakly positive, 6 of which were from 
patients with multiple transfusions. 

Forty-five percent of leukopenic states tested were strongly positive. With bone marrow 
aplasia the test was usually negative. Of 18 cases with primary idiopathic agranulocytosis 
(splenic neutropenia), 11 sera were positive before therapy (cortisone and/or splenectomy). 
The positive test suggested that cortisone and/or splenectomy would be beneficial. Of 37 
cases of hypersplenism, 31 showed positive tests (idiopathic, 13; Hodgkin's disease and other 
lymphoma of spleen, 8; Felty’s syndrome, 3, and miscellaneous, 7). It was noted that hyper- 
splenism with thrombopenia only (no leukopenia) gave negative tests. In cases of drug 
toxicity 10 of 18 sera from patients who did not have aplasia of the bone marrow were 
positive. No patients with drug toxicity and aplasia of bone marrow gave positive tests. 
With steroid treatment of the positive tests “dramatic response was shown.” Four positive 
sera were found in the aleukemic leukemia group (three in acute histiocytic leukemia). Of 
20 weakly positive sera, most of the patients had had transfusions. 

Of 102 cases of blood dyscrasia, 11 sera were positive (5 in acute and chronic hemolytic 
anemia and the remaining 6 in diseases associated with abnormal circulating globulins, 
granulmatous liver disease, plasma-cell leukemia, and lymph node hyperplasia). 

Several identification procedures were carried out. Exposure of a positive sera to an 
excess of antigen (leukocytes) was found to remove the antileukocyte activity. Electrophoresis 
revealed a major peak in B-globulin and a lesser one in a-globulin. In tests using the properdin 
system it was found that properdin was anticomplementary. When the serum was fractionated 
according to Pillemer’s method, the antileukocytic factor was thermolabile. In its native 
state it is thermostable. 

Comment: This article is interesting, but the procedure appears to depend on meticulous 


care in counting technique. 


Rubella Arthritis: Report of Cases Studied by Latex Tests.—The authors report on 
10 cases of arthritis associated with rubella. According to them there are numerous reports 
of the condition in the foreign literature but few in the United States literature. It is a 
disease chiefly of young adults, predominantly girls. Joint pains, with swelling, appear with 
or shortly after the onset of rash and last up to a few weeks. Temperature may be elevated 
but may be normal with severe polyarthritis. Hands, wrists, and ankles are usually involved. 
Generalized muscle and joint pains without swelling are common. 

Of the authors’ 10 cases, all were girls and the swelling started in the fingers. Fingers, 
wrists, knees, ankles, elbows, and feet were involved, in frequency of order stated. The authors 
did latex-fixation studies on the patients. Nine of ten were positive for inhibition; two of 
ten, positive for euglobulin, and none, for agglutination. Of seven cases of uncomplicated 
rubella, two were positive for the inhibition and none for the euglobulin and serum agglutina- 
tion. The latex-inhibition test is the most sensitive, and false-positives tests may result in about 
5.2% of patients with nonrheumatoid arthritis and in one-third of persons with no history of 
joint disease but with family histories of rheumatoid arthritis (from an article by Hall, 
Mednis, and Bayles, New England Journal of Medicine, same issue, p. 731) 

The authors speculate as to the possibility that a virus may be at least one cause of 


rheumatoid arthritis 


Fulminating, Rapidly Fatal Shigellosis in Children—The author reports nine fatal 
cases of shigellosis. Death occurred from 8 to 46 hours after onset. Ages ranged from 
1%2 to 8 years, mostly under 3 years. Three of the nine had temperatures of 107 F or a 
little over. None of the nine had convulsions. Symptoms were sudden onset, with nausea, 
lethargy and temperature, and occasional vomiting. Bloody foul-smelling diarrheal stools 
were passed by some before admission. None appeared to be severely dehydrated or to have 
cardiac failure or respiratory distress. Blood cultures and spinal fluid were negative. Urine 
was negative. WBC was elevated, with a preponderance of neutrophils. Death appeared 
associated with peripheral vascular collapse in most. Autopsy examinations revealed changes 
in the bowel, especially the lower intestinal tract. No findings to indicate the cause of death. 

The author refers to other reports in the literature of fulminating fatal cases. Because 
several of his cases appeared in siblings he recommended that prophylactic sulfadiazine be 
administered to others in the family. 
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Brief Recording: Clinical Paralytic Poliomyelitis Due to Coxsackie Virus Group A, 
Type 7.—The authors report a case of a 3-year-old boy who developed fever, stiff neck, 
vomiting, and “stiff-legged walking.” Physical examination showed nuchal rigidity. No paralysis 
was present. Spinal fluid revealed 245 cells (68% polymorphonuclears). Protein 32 mg., sugar 
56 mg/100 ml., and chloride 121 mEq/L. WBC 13,000, with 58% polymorphonuclears. Day 
after admission right lower facial paralysis and generalized weakness developed. Four days 
after admission the temperature was normal (five days of fever), but the right leg showed 
paralysis. Twelve days after admission the facial paralysis was improving, but the right 
leg was very weak, as were hip muscles on the left. In a year’s follow-up these improved so 
that only residual paralysis of the right foot was left. 

A virus, Coxsackie Group A, Type 7, was isolated from stool injected into suckling mice, 
but there was no growth in tissue culture. Sera revealed no neutralizing antibody to all 
three seratypes of poliomyelitis virus. With use of an in vivo test of the serum in suckling 
mice it was found that the protective titer of the admission serum against Coxsackie Group A, 
Type 7, was 1:6, whereas the serum drawn two weeks later showed a protective titer of 1:630. 

In discussing the case the authors referred to a Russian report of paralysis associated with 
the same virus. This strain was found to cause paralysis in monkeys by the Russians and 
others. The authors also refer to unpublished work noting that nonpoliomyelitis enteric 
viruses may occasionally cause paralysis in humans. 

Comment: This case report is valuable in calling attention to the fact that supposedly 
relatively benign viruses may cause serious illness and furthermore that whenever an epidemic 
that has similarities to polio occur, it should not be labeled as polio until proven. There is 
a marked tendency to label any disease in which are found a stiff neck and cells in the 
spinal fluid that occurs in the summertime as polio, leading to much apprehension in the 
community and often casting doubt as to the usefulness of the polio vaccine 


Early Jaundice in the Newborn: Aids to Detection.—The author refers to the import- 
tance of detecting jaundice in the newborn. He mentions the various causes and points out 
that about the only one that can be suspected before birth is erythroblastosis due to the 
Rh factor. The deleterious effect of indirect bilirubin on the central nervous system is 
reiterated. At the Children’s Hospital several steps are taken to make the nursing and staff 


personnel aware of the problem and to make the detecting of jaundice easier. Essentially 
they include a special tag on the bassinet, the correct type and amount of illumination, and 
the use of a special lucite stick to be used in blanching the skin of the cheeks and forehead 
to make the detection of jaundice easier. 

Comment: The author has brought out some very practical points in his discussion of 
the correct illumination. His emphasis on making people aware of the necessity and methods 


for detecting early jaundice is well taken. 


Pediatria, Moscow 
Abstracted by Moses Grossman, M.D. 


36, No. 3 (March) 1958 
Chronic Tonsillitis in Preschool Children. A. V. Dolgopolova.—p. 11-16. 
Hypertensive Disease in Children and Adolescents. V. S. Gvantseladze, N. 5S. Chochua, T. E. Karrvelishvili 
p. 17. 
Study of Nailbed Capillaries in Juvenile Hypertension. L. T. Antonova, and V. A. Volodina.—p. 21. 
* Phonocardiography of the Normal Heart in Children. M. K. Oskolkova.—p. 25 
The Wolff-Parkinson-White Syndrome in Early Childhood. R. S. Novoselova.—p. 33. 
Atrioventricular Dissociation with Interference in Childhood. B. N. Semenov and V. N. Makarov.—p. 39. 
Growth and Development of the Two- and Three-Year-Old Child: Normal Standards. R. B. Kogan.—p. 49 
Nonspecific Antihyaluronidase in Children with Active Rheumatic Fever. M. S. Ignatova.—p. 66. 


Phonocardiography of the Normal Heart in Children.—One hundred healthy children 
between the ages of 8 and 14 years were studied phonocardiographically. The following 
results were noted. 

Splitting of the first sound occurred in 9% of the cases, splitting of the second sound, 
in 19%. The third heart sound was present in 55%. The fourth (atrial) sound was heard in 
25% of cases. Duration of sound was as follows: First sound, 0.1-0.16 second (average 0.1 
second) ; second sound, .05-0.1 second (average 0.08 second); third sound, 0.03-0.05 second 
(average 0.03 second). 
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The interval between the beginning of the second and beginning of the third sound is 


0.12-0.2 second (average 0.14 second). 
Seventeen per cent of these children registered slight systolic murmurs which were felt 


to be innocent ones. 


Pediatrics, Springfield, Ill. 
Abstracted by William W. Cleveland, M.D. 


21, No. 2 (Feb.) 1958 
Respiratory Iliness and an ECHO Virus. H. G. Cramblett et al.—p. 167. 
Effect of Low-Phenylalanine Diet on Phenylketonuria. D. Y.-Y. Hsia et al.—-p. 178. 
Accidental Ingestion of Estrogens. R. Hertz.—p. 203 
Aortic Stenosis. P. A. Ongley et al.—p. 207. 
Malignant Melanoma. J. R. Derrick et al.—p 
Hepatic Fibrosis and Concentration of Bilirubin in Atresia of the Biliary Tract. R. A. Christy et al. 
Penicillin in the Serum Following Administration of Benzathine Penicillin G. R. I. Lade et al.—p. 
Local Tolerance to Benzathine Penicillin G. S. Krugman et al.—-p. 243. 
Congenital Defects in Biosynthesis of Thyroid Hormone. H. D. Mosier et al.—p. 248 
Congenital Abnormalities of Intestinal Innervation. J. D. Boggs et al.—p. 261. 
Methacholine in the Management of Paroxysmal Tachycardia. G. S. Husson.—p. 267 
Proteins in the Cerebrospinal Fluid in the Newborn. R. G. Arnhold et al.—p. 279. 
* Infant Feeding Practices. H. F. Meyer.—-p. 288. 
Chondroectodermal Dysplasia. H. L. Smith et al.—p. 298. 
Epileptic Equivalents. C. H. Snyder.—p. 308. 
Public Health: The Practical Value of the Tuberculin Test. American Academy of Pediatrics. 
Tranquilizing Drugs. C. Bradley.—p. 325. 
Clinical Conference: A Complication of Nephrosis.—-p. 337. 


p. 319 


Infant Feeding Practices in Hospital Maternity Nurseries: A Survey of 1,904 Hospitals 
Involving 2,225,000 Newborn Infants.——A survey by questionnaire regarding feeding prac- 
tices in 1,904 hospitals and representing 2,244,667 infants during 1956 is reported. The 
report is particularly concerned with the instances in which one milk mixture is used for 
most infants in a nursery, constituting a so-called house formula. Of the hospitals reporting, 
82.1% reported the use of a standard house formula. The milk product upon which this 
formula is based was found to be evaporated milk in 65.8%, premodified prepared formulas 
in 30.9%, pasteurized milk in 3.1%, and pasteurized skimmed milk in 0.2%. In this group 
of nurseries, it was found that 21% of the infants were breast-fed, 16% were breast- and 
bottle-fed, while 63% were completely bottle-fed. Also of interest was the report that, of 
the hospitals reporting, 817 received a free supply of milk products from the manufacturer, 
while 921 received carbohydrate additives free. The limitations of this type of study are 
discussed, as is the significance of the findings as regards infant feeding. 

Comment: This article stimulated an editorial comment by Dr. Charles D. May, which 
appears in this same issue. Particular emphasis was placed on the practice of hospitals 
receiving products free from the manufacturer, and physicians are urged to abolish this 
practice. He concludes, “after all, who pays for the free supply?” 


Zeitschrift fiir Kinderheilkunde, Berlin 
Abstracted by Gunnar B. Stickler, M.D. 


81, No. 1 (May) 1958 


Lupus Erythematosus in Childhood. H. Eggers.—p. 5. 

* Contribution to the Clinical Picture of the Infantile Progressive Spinal Muscular Atrophy (Werdnig- 
Hoffmann Atrophy). P. C. Schmid.—p. 13. 

Influence of Cystine Feeding on Tissue Amino Acids and @-Amino-N in Kidney Blood. U. Stave.—p. 26. 

Ergometric Testing as a Criterion of Cardiac and Physical Efficiency in Children and Adolescents. H. Mellero- 
wicz and D. Lerche.—p. 36. 

Unilateral Pulmonary Agenesis with Esophageal Atresia. B. S. Schultze-Jena and W. Kosenow.—p. 50. 

Complications During Exchange Transfusions in Newborn and Premature Infants. U. Keuth.—p. 68. 

Half-Life and Total Clearance of Inulin and PAH in Infancy. U. Keuth and A. Neumann.—p. 80. 

Differential Diagnosis of the Congenital Factor VII-Deficiency. A. Burmeister.—p. 88. 

Subendocardial Fibroelastosis with Eosinophilia (Léffler) in a 7-Year-Old Child: First Description in the 
Pediatric Age Group. D. Knorr and K. J. Scheppe.—p. 102. 

* Indications for and Duration of Oral INH Therapy Alone in Tuberculous Meningitis. H. Versé.—p. 113. 


Contribution to the Clinical Picture of Infantile Progressive Spinal Muscular Atrophy 
(Werdnig-Hoffmann Atrophy).—The author describes the disease in three siblings in 
whom the diagnosis was substantiated by electromyography. Two of these children had the 
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disease in a relatively mild form. He emphasizes the variability of the clinical findings and 
course. The author also points out that it appears to be impossible to differentiate this 


disease from amyotonia congenita. 


Indication and Duration of Oral INH Therapy Alone in Tuberculous Meningitis.— 
This is not a carefully controlled study and the number of cases is too small, However, of 
19 children with tuberculous meningitis in its first two stages (not when associated with 
motor paralysis) 16 were “clinically cured,” that is, were without relapse for one to three 
years, by treatment with INH given by mouth in a daily dose of 10 mg. per kilogram of 
body weight for 12 months. Three of these nineteen patients died, 


Abstracts from the Soviet Literature 


A selection of abstracts drawn from the current issue of Abstracts of Soviet Medicine, a 
quarterly journal published by the Excerpta Medica Foundation (New York Academy of 
Medicine Building, 2 E. 103d St., New York 29), with the aid of a grant from the U. S. 
Public Health Service 


Newborn Period, Prematurity, Embryopathy 
Paresis of the larynx caused by birth trauma (Parez gortani na pochve rodovoi travmy.) 
TarocHenko Z. A. Vopr. Okhr. Mater. i Dets. 1956, 1/6 (79-81) 
A female infant of 3500 g. weight and 50 cm. length was born in a state of asphyxia (a 
double twisting of the umbilical cord round the neck). The birth took place at term assisted 
by low forceps. The baby stayed in the maternity home 20 days; weight gain was poor 
and attacks of cyanosis, screaming and lowering of muscle tone were observed. On the 
third day after discharge the condition of the baby deteriorated sharply; breathing was 
disturbed. A direct laryngoscopy helped in diagnosis of a paresis of the left half of the 
larynx caused by a trauma of the CNS. Treatment proved unavailing; death ensued. The 
anatomical diagnosis was: atelectases and foci of catarrhal pneumonia in both lungs, a 
moderate stenosis of the pulmonary artey with hypertrophy of the wall of the right ventricle; 
petechial haemorrhages in the arachnoid; haemorrhages in the cerebral substance of the right 
parietal region; congestion and dystrophy of the internal organs. The multiplicity of 
haemorrhages in the cerebral substance made it impossible to localize with precision the 
site of the lesion. 
The method of carly autoplacental blood injections as a prophylactic and therapeutic measure 
in the treatment of intracranial haemorrhages in the newborn (Metod rannikh inektsii auto- 
platsentarnoi krovi kak profilaktika i lechenie vnutricherepnykh krovoizliyanii u novorozhden- 
nykh.) KANrorovicn L. N., Bocomazova L. M. Zdravookhr. Belor. 1956, 12 (23-26) 
Timely injections of autoplacental blood are indicated in all cases of deviation from the 
normal in labour accompanied by traumatization of the foetus or stasis contributing to the 
rupture of vessels. Injections of autoplacental blood were administered early to 542 newborns 
(Ist group); a control group contained the same number of cases. In the group of new- 
borns who had injections of autoplacental blood, the over-all mortality in traumatized newborns 
was 5.9% as against 12.5% in the control group, a definite clinical picture of haemorrhage 
was noted in 6.4% of the first group and in 16.2% of the controls; death from intracranial 
haemorrhage occurred in 2.4% of the Ist group and in 7% of the controls. The injection 
of autoplacental blood at birth lessens the total mortality by 2.5 times, the mortality from 
intracranial haemorrhage nearly 3 times, and morbidity 2.5 times; in addition, these injections 


5 improve the general state of the baby traumatized during birth. 
Gastrointestinal System 

Metabolism of adrenaline in children with dysentery (K voprosu ob obmene adrenalina u detei, 
+4 bolnykh dizenteriei.) OzerersKovsKAYA N. E. and Cuerntkova A. P. l'opr. Pediat. 1956, 
4 (56-62) 


In children with acute infections changes have been noted in the activity of the higher 
nervous system and in the reactivity of the vegetative nervous system; there is predominance 


of the function of the sympathetic nervous system in the first days of the illness and of 
The high tonus of the sympathetic nervous system in 


the parasympathetic subsequently 
the acute period is possibly a defensive reaction of the body (protective inhibition in the 
cerebral cortex and increase in activity of the vegetative centres in the sub-cortical region). 
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Factors which inhibit the functioning of the sympathetic nervous system in the acute stage 
of disease aggravate the course of the disease by depressing the body's physiological defense 
mechanism. In children with dysentery the concentration of adrenaline in the blood varies 
during the whole course of the disease. At the beginning, free adrenaline is found in the 
blood and dehydroadrenaline is absent; during clinical improvement and especially during 
recovery the concentration of free adrenaline diminishes and that of dehydroadrenaline 


grows. If complications or secondary toxicosis occur, the concentration of dehydroadrenaline 
decreases. The administration of large quantities of ascorbic acid is of great importance 
in setting free adrenaline from its combination with protein and in converting dehydro- 
adrenaline into free adrenaline 


Liver, Spleen, Pancreas, Peritoneum 

Infectious hepatitis in children (Epidemicheskii gepatit (bolezn Botkina) u detei.) FLEKSER 

S. Ya. and Naumova M. A. Vopr. Pediat. 1956, 4 (38-44) 
The clinical course of infectious hepatitis was studied in 171 children in the No. 2 (Rusakov) 
children’s hospital in Moscow during 1954-1955. Cases were admitted to hospital late, only 
28 children being admitted in the pre-icteric stage. In cases seen early at the polyclinic the 
practitioners made wrong diagnoses (acute gastroenteritis, tonsillitis, food poisoning, etc.) 
In the pre-icteric stage (lasting 7-10 days) a brief rise of temperature was usually seen, 
falling on the 2nd-3rd day or pyrexia of an irregular character for 3-5 days, followed by 
malaise and anorexia. In half the cases there was abdominal pain and vomiting. In the 
majority of patients there was leucopenia but in 4 cases leucocytosis. Bradycardia was not 
always marked. The icteric stage began on the average after a week, lasting 15-30 or more 
rarely 40-70 days. The general condition improved, and toxic signs began to disappear. The 
blood bilirubin was 2.56-10.24 mg./100 ml. or higher. Since there is no specific treatment 
for infectious hepatitis the authors recommend a rational diet starting with two ‘unloading 
days’ (sour milk, sugar, fruit). For the milk-fermentation, strains of acidophilus bacilli 
were chosen which eliminate the putrefactive microflora of the intestine. This milk was 
then added to the ‘liver menu’ together with a sufficiency of easily assimilated first class 
proteins, carbohydrates and vitamins but only small quantities of fats. In addition, general 


therapy was used (glucose, insulin, campolon, plasma, etc. ). 


Nutrition, Deficiency Diseases 
The effect of diet with an increased egg-content on the physical development and conditioned 
reflex activity of healthy children of pre-school age (Vliyanie ratsiona s povyshennym 
soderzhaniem yaits na fizicheskoe razvitie i uslovno-reflektornuyu deyatelnost’ zdorovykh detei 
doshkolnogo vozrasta.) ARSHAVSKAYA |., VeprasHKo V. F. and RarManova O. N 
Institute of Nutrition, USSR Academy of Medical Sciences, Moscow Vopr. Pitan. 1956, 15/4 
(13-18) Illus. 3 Ref. 8 
Thirty children aged 6-7 years were under observation. The overall content of protein, fats 
and carbohydrates in both of the 2 test diets was identical. When an egg was substituted 
for part of the meat in diet nr. 2, an insignificant change in the amino-acid content of the 
protein was observed. A more considerable change was observed in the lecithin content. 
In diet nr. 1 lecithin constituted 2,300 mg., while diet nr. 2 had 4,508 mg. The addition of 
yolk to the diet almost doubled the lecithin content. It was this which constituted a factor 
determining the change in the child’s conditioned reflex behaviour. In children who received 
diet nr. 1 the whole time, a certain preponderance of the stimulatory process over the 
inhibitory was noted, as well as a worsening of the mobility of nervous processes when 
they were examined for a second time in the spring. In children on diet nr. 2, however, all 
these phenomena were more pronounced. Without discounting the possibility that the 
season had its effect on the children’s higher nervous activity, it must be admitted that, on 
increasing the quantity of yolk in the diet, the increase in the stimulatory processes was 
more strongly pronounced than in children on diet nr. 1, in which there was only half an 
egg. For this reason, children of pre-school age should not be given two eggs daily over 
a prolonged period of time. 
Krymskii— Moscow 
Hypervitaminosis D in breast-fed infants (O gipervitaminoze D u grudnykh detei.) BLAsov 
V. A. and Storyarova V. K. Vopr. Okhr. Mater. i Dets. 1957, 2 (11-15) 
Observations were made on 10 children aged 4-12 months. To prevent rickets these children 
were given an alcoholic solution of vit. De in doses several times in excess of the usual 
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permissible doses. The highest total dose in one instance was 13 million units, This treatment 
was continued for 1-4 months. The degree of intoxication was not directly related to the 
amount of vitamin taken. Several children received daily, in addition to the alcoholic solution 
of vitamin Dy, also vitamin-enriched fish fat, and two children also a course of ultraviolet 
irradiation, The symptoms of intoxication appeared 1-3 months after the start of vitamin 
treatment. They developed gradually. Some central nervous system symptoms were noted: 
somnolence and apathy, or restlessness, insomnia, ready perspiration, decrease or complete loss 
of appetite, increased thirstiness, frequent vomiting, and constipation; a dry, peeling skin; 
dilatation of the heart, dull heart tones, a transient systolic murmur, tachycardia, elevated 
blood pressure; enlargement of liver, and in some cases also of spleen. In the urine the 
presence of albumen, leucocytes and occasional erythrocytes and casts was noted. An increased 
concentration of calcium (14-18-23 mg./100 ml.) was observed also. The ECG showed 
changes in the ventricular myocardium in all the children; roentgenologically there was a 
widening of calcification zones in the epiphyses of the shin and forearm bones, and in some 
cases a thickening of the cortical layer of the long bones. The authors strongly recommend 
adherence to the established dosage in prescribing vitamin Ds, and to use fatty solution of 
it in small doses, and not to prescribe vitaminized fish fat and ultraviolet irradiation 
simultaneously with vitamin Ds. 


Acute Infectious Diseases 
Antitoxic immunity in scarlet fever patients treated with penicillin (Sostoyanie antitoksicheskogo 
immuniteta bolnykh skarlatinoi, lechennykh penitsillinom.) Nisevich N. |, and IsMAILova 
M. Ku. Vopr. Okhr. Mater. i Dets. 1956, 4 (28-32) 
Following at attack of scarlet fever, children elaborate a high antitoxic immunity to the 
toxin of the haemolytic streptococcus. When treated with penicillin under conditions which 
prevent reinfection (cubicles or filling the ward with patients at one admission) the children 
are cleared of haemolytic streptococci within the first 48 hours. In such children a much 
lower level of antitoxic immunity is produced than in those not treated with penicillin. 
Antitoxic immunity (negative Dick test to one skin test dose) is present by the 30th day 
in almost all children, but high immunity (negative to 4 skin test doses) is met with only 
half as often in children treated with penicillin as in the untreated. Very high immunity 
occurs only in occasional children. The weak immunological reactivity with penicillin 


treatment is due to the rapid clearing of haemolytic streptococci from the body and not to a 
depression of general immunological reactivity of the body. In order to protect children 


from serious complications of scarlet fever penicillin treatment must be used extensively 
even if this leads to some increase in repeated infections 

The significance of penicillin and other factors in the causation of repeated attacks of scarlet 

fever (K voprosu o znachenii penitsillina i drugikh faktorov v vozniknovenii povtornoi skar 

latiny.) Berezina L. A. and MAverMAN O. E. Pediatriia 1956, 4 (17-22) 
540 children who have had scarlet fever twice and 16 who have had it three times have been 
traced. A second attack of the disease was more common in those children who had incurred 
the first attack before the age of two. In such cases the physical development has been 
retarded and nutrition poor. Half of all the children suffered from chronic diseases such as 
tonsillitis, otitis, th, dysentery, etc. The clinical course of the second attack of scarlet fever 
was mild in 81% of cases. The interval between the first and second attacks was 1-5 years. 
Short intervals were three times more common in those children who were put on penicillin 
from the first day of the disease than in the case of those who did not receive it until in the 
later stages. The incidence of the second attacks was 4 times more common in those treated 


with penicillin than in those to whom it was not administered. 


Chronic Infectious Diseases 
The value of fundus examinations in children suffering from miliary tuberculosis and tuber- 
culous meningitis (Znachenie issledovaniya glaznogo dna u detei, bolnykh miliarnym tuber- 
kulezom i tuberkuleznym meningitom.) BerezHANSKA T. S. and Pr_Man N. I. Pediat. Akush. 
i Ginek. 1957, 2 (29-31) 
106 children aged 3 months to 16 years, suffering from miliary th and th meningitis, were 
observed. In 85.5% of them there were pathological changes in the fundus oculi. Ophthalmo- 
logical examinations revealed dissemination of the process. Tubercles in the choroid were 
observed more frequently in younger children. If treatment procedures are not adequate, 


the healing of the tubercles proceeds slowly, sometimes taking up to 2 years to complete 
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Usually the resolution process of the tubercles and the production of new disseminations take 
place concurrently. In some cases the appearance of tubercles in the choroid is the only 
sign of an exacerbation of the tuberculous process. 


Rheumatic Diseases 
Functional status of the higher regions of the CNS at various stages of rheumatism in children 
(Funktsionalnoe sostoyanie vysshikh otdelov tsentralnoi nervnoi sistemy pri raznikh etapakh 
razvitiya revmaticheskogo protsessa u detei.) KHopak K. M. Trud. II Sesda Vrac.-pediat. 
USSR 1956 (261-264) 
Children with articular rheumatism in the acute stage showed extensive inhibition at the 
cortical and at the subcortical level. Following an attack, there was a tendency to normali- 
zation of cortical processes. In the cardiac form of rheumatism the acute phase was 
characterized by a heightening of subcortical excitation and by inhibition in the cortex. In 
the quiescent phase of articular and cardiac forms of rheumatism uniform changes in 
functionality of the CNS were observed. In chorea, at the time of abatement of the hyper- 
kinesis, there was a considerable cortical inhibition, with marked excitation at subcortical 
levels. The functional deviations in the CNS remained unchanged during the quiescent 
period. In order to arrest the progress of the disease and to reduce mortality, it is necessary 
to augment the preventive and therapeutic measures taken after and between acute phases 
of the disease. 
Surgery, Roentgenology 
Surgical treatment of congenital pyloric stenosis in breast-fed infants (Operativnoe lechenie 
vrozhdennogo pilorostenoza u grudnykh detei.) Ternovsku S. D. and Rozanova N. A 
Pediatriia 1957, 4 (73-77) 
Ninety cases seen between 1946 and 1955 are discussed. Clinical signs are described, and 
peristalsis of the ‘hour-glass’ stomach quoted as a constant and pathognomonic sign. The 
severity of the condition may be estimated objectively by the daily loss of weight as a per- 
centage of the weight of the infant at birth. Diagnostic errors made by the referring 
practitioners are specified. Infants with congenital pyloric stenosis were sent to hospital as 
cases of dyspepsia, dysentery, insussusception, pneumonia, otitis; they were often referred 
very late (out of the 90 not less than 50 infants were admitted to hospital more than 3 weeks 
after the onset of the disease). The Fredet-Ramstedt operation is considered to be the only 
efficient surgical method, and should be performed on all infants with pyloric stenosis with- 
out regard to the degree of wasting. Fifty-seven infants weighed at the time of operation 
less than when they were born, and many of them had some concomitant complaint (e. g. 
pneumonia, otitis) ; nevertheless the operation was in most cases successful after 2 to 4 days 
preoperative preparation (intravenous drips of fluids, plasma, blood). Fatal outcome (3.3%) 
took place in cases of gross wasting, and when the infant was referred too late. Forty- 
eight children were kept under follow-up observation for a period of 5 months to 6 years 
One of them died from pneumonia, all the others progressed satisfactorily without showing 
any clinical or radiological signs of gastro-intestinal disorder. 
The diagnosis and surgical treatment of patent ductus arteriosus (O diagnostike khirurgiches- 
kom lechenii otkrytogo arterial’nogo protoka.) Prrrovsku B. V. and KesuisHeva A. A 
Khirurgiia 1957, 1 (6-15) 
Operation was performed on 26 out of 46 patients with patent ductus arteriosus. In order 
to establish the diagnosis, in addition to the usual clinical examinations there were also 
performed venous angiocardiography and cardiac catheterization with measurement and 
recording of intracardiac pressure. Angiography with serial photographs was performed 
on 32 patients. The most accurate diagnostic data are given by aortography which should 
only be performed when strongly indicated (in 7 cases). Simultaneous appearance of the 
contrast medium in the aorta and pulmonary artery is pathognomonic. In 26 patients on 
whom operation was carried out the ductus was doubly ligated in 25 cases, with no occurrence 
of recanalization. In one patient the duct was divided. All patients recovered after operation. 
The late results (under observation from 6 months to 3 years) showed that in all cases of 
isolated patent ductus arteriosus surgical intervention was followed by recovery of the 
patients. The optimal age for surgical operation is 3-4 years. In the presence of marked 
clinical signs of the lesion, surgical treatment at an earlier age is indicated. 
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NEWS AND COMMENT 


Social Medicine, Prevention, Organization 


Prospective tasks in pediatrics following resolutions of the All Union Convention of Public 
Health Workers (Blizhaishie zadachi v oblasti pediatrii v svyazi s resheniem Vsesoyuznogo 
aktiva rabotnikov zdravookhraneniya.) Soxotova-Ponomareva ©. D. Pediatriia 1957, 2 (3-8) 
In order to diminish the mortality and morbidity among children it is necessary to improve 
the organization of prophylactic measures in towns and villages. Division into small medical 
units for child care is considered effective. Combining nurseries with kindergartens is 
recommended as ensuring uninterrupted observation of the child's progress. In maternity 
homes attention should be paid to the prevention of obstetrical injuries. Breast feeding and 
regularity in feeding should be widely propagated among the population. A child should 
receive a regular supply of dry milk products and a wide variety of fruit and vegetable 
preserves; canteens for children and hot breakfasts should be organized in schools. Urgently 
needed are convalescent wards in children’s hospitals for children recovering from dysentery. 
New prophylactic and therapeutic methods should be sought in the campaign against infectious 


diseases 


News and Comment 


ANNOUNCEMENTS 


Celebrating Golden Jubilee of Children’s Hospital in Hawaii.—The Honolulu Pediatric 
Society is sponsoring the Golden Jubilee Celebration of Kauikeolani Children’s Hospital from 
April 19 to 22, 1959, in Honolulu. Guest participants for the scientific program will be 
Drs. J. Roswall Gallagher, Chief Adolescent Unit, Children’s Medical Center, Boston, and 
C. Tague Chisholm, Assistant Clinical Professor of Surgery, University of Minnesota. The 
topics will be centered on problems of adolescent and pediatric surgery. Reservations may be 
made with the Golden Jubilee Committee, Children’s Hospital, Honolulu, Hawaii, or directly 
through the A. M. A. Academy of Pediatrics c/o E. H. Christopherson 

Princess Kaiulani Hotel Meeting House will be the center for the scientific sessions 


Intermountain Pediatric Society Meeting.—The Intermountain Pediatric Society an- 
nounces its annual meeting, to be held at Sun Valley, Idaho, June 26, 27, and 28. The program 
is to be presented by the following speakers: Robert Alway, M.D., M. E. Lahey, M.D, 
Ralph Platou, M.D., and Josef Warkany, M.D. Sessions will be held daily from 8 a.m. until 
noon, Round table daily from noon until 1:30 p.m. The meeting is open to all physicians. 
For further information please write to Intermountain Pediatric Society, 2000 South %th East, 
Salt Lake City, Utah. 

Residency in Pediatric Oncology.—Applications for the Residency from Jan. 1, 1960, 
to Dec. 31, 1960, in Pediatric Oncology at Memorial Center for Cancer and Allied Diseases 
in New York will be received up to May 1, 1959. This residency is approved for partial credit 
by the American Board of Pediatrics and is limited to the neoplastic diseases of children 
Salary $3,600 annually plus maintenance. For application forms and information write to 
Director, Pediatric Service, Memorial Center for Cancer and Allied Diseases, 444 E. 68th St. 
New York 21. 

The 27th annual series of the Benjamin Knox Rachford Lectureships will take place in 
Cincinnati, on Tuesday and Wednesday evenings, April 21 and 22, 1959, at 8:30 p.m. Dr 
Lorimer Dods, Professor of Child Health at the University of Sydney, Australia, will deliver 
these lectures in the auditorium of the Children’s Hospital Clinic and Research Building 
On April 21 Dr. Dods will lecture on “Pediatrics in the Antipodes,” and on April 22 his 


subject will be “Some Pediatric Philosophy.’ 


Postgraduate Seminar for Pediatricians.—The Eighth Annual Post-Graduate Seminar 
for Pediatricians will be conducted at St. Christopher’s Hospital for Children, of the 
Pediatric Department of Temple University School of Medicine, Philadelphia, May 20-23, 


1959. Half-day sessions will be devoted to various phases of pediatric medicine. 
For information regarding enrollment, registration fee, etc., write to Dr. John B. 


Bartram, St. Christopher’s Hospital for Children, 2600 N. Lawrence St., Philadelphia 3. 
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A. M. A. JOURNAL OF DISEASES OF CHILDREN 


Course in Pediatric Oncology.—The Pediatric Department of Memorial Center for 
Cancer and Allied Diseases announces that the annual comprehensive three-day course in 
Pediatric Oncology for pediatricians, general practitioners, and health officers, will be held April 
29, 30, and May 1, 1959. 

Current developments and established methods in diagnosis, differential diagnosis, and 


management of benign and malignant tumors, Hodgkin's disease, leukemia, and reticuloendothe- 
lioses in childhood are included. 

Content of Course: Ward rounds, seminars, demonstrations, examinations of children in 
Pediatric, Surgical, Chemotherapy, Radiotherapy Clinics. 

Faculty : Twenty members of the attending staffs of Memorial Hospital and Sloan-Kettering 
Institute for Cancer Research. 

Class limited to 15 physicians. Fee: $35.00. 

For information address Director, Pediatric Service, Memorial Center, 444 FE. 68th St. 
New York 
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Modify or Prevent Measles 
reduce the hazard of complications 


Polio IMMUNE GLOBULIN 


Cutter gamma globulin (human) 


MODIFIES—permits a mild attack followed by nat- 
ural immunity 


PREVENTS—confers passive immunity for about 3 
to 4 weeks 


CONCENTRATED—2 cc. is equivalent to 40 cc. nor- 
mal immune serum derived from adult venous blood 


Also recommended for prevention of infectious hepatitis, 
passive immunity against paralytic poliomyelitis, may be 
useful for passive immunity against maternal rubella, 
and as an adjunct to antibiotic therapy. 


Available in 2 cc. and 10 cc. vials 


Other fine Cutter Human Blood Fraction Products 
Albumin (serum albumin), Hyparotin® (mumps immune globulin), 
Hypertussis® (antipertussis serum), Parenogen® (fibrinogen). 


CUTTER LABORATORIES 
Berkeley, California 
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MEYENBERG: 
GOAT MILK 


A FIRST CHOICE FOR 
INFANTS ALLERGIC TO @ 
COW'S MILK! 


THERE'S NO 
SUBSTITUTE FOR | 
REAL MILK! 


€, apc vated 


GOAT 


OR INFANTS allergic to cow’s milk, Meyenberg Goat Milk is a medication 

of choice. Since the offending antigen in cow’s milk is usually lactalbumin, 

a species-specific protein, goat milk has frequently proven a practical and 
successful substitute for cow’s milk. Goat milk does not deprive the infant of the 
important and irreplaceable values of milk. 
Recent clinical findings indicate that the promiscuous use of milk-free substitutes 
is not without deleterious effects. Sensitivity to soy protein with cross sensitization 
to other legumes has been demonstrated.* In addition, gastrointestinal disturb- 
ances with abnormal stools, diarrhea, sore buttocks, cramping and occasionally 
vomiting, have been reported following the ingestion of soy bean-containing 
preparations.** 
In light of this evidence, for infants allergic to cow’s milk, prescribe Meyenberg 
Goat Milk First. It is nutritionally equal to cow’s milk in protein, carbohydrates 
and fat. It contains no crude fibers or other extraneous material which may cause 
digestive upset. Meyenberg Goat Milk is rich in animal protein and accessor 
growth factors. Most important of all . .. it is not a milk substitute, but milk itself. 


Evaporated in 14 fluid oz. cans, powdered in 14 oz. cans. 
Serving the Medical Profession since 1934: 

JACKSON-MITCHELL Pharmaceuticals, Inc. 
10401-A Virginia Avenue, Culver City, California 


*Fries, J. H., Milk Allergy-Diagnostic Aspects and the Role of Milk Substitutes, J.A.M.A., Nov. 23, 1957 
** Ibid. 
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DEXAMETHASONE 


to treat more patients more effe 


a new order of magnitude 


in anti-inflammatory potency in dosage reduction in avoidance of 
new side effects in therapeutic effectiveness in therapeutic range 


Dosage: One 0.75 mg. tablet of DECADRON will usually re- 
place one 4 mg. tablet of methyiprednisol or triamcino- 
lone, one 5 mg. tablet of prednisone or prednisolone, one 20 
mg. tablet of hydrocortisone, or one 25 mg. tablet of cortisone. 
Additional information on dosage and precautions is avail- 
able to physicians on request. 


Supplied: As 0.75 mg. and 0.5 mg. scored, pentagon-shaped 
tablets in bottles of 100 and 1000. 
©1958 Merck & Co. Inc. *DECADRON is @ trademark of Merck & Co., 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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fat orthalimentation* with Similac 


“fat correctly 
structured 


infants in 
your practice im 


‘ 


for feeding 


- 


corn oil ¢ cocoanut oil c olive oil 

essentially replacing the butterfat of cow milk provides clinical benefits — 
e maintenance of skin integrity 
e facilitates growth of gram-positive intestinal flora 
e well tolerated by prematures and problem feeders 


® compatible supplement to breast feeding 


cr 
Se 


SIMILAC 


there is no closer equivalent to the ROSS LABORATORIES 
milk of healthy, well-nourished mothers Columbus 16, Ohio 
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SCHOOL SUBJECTS er personal and public 
property 


Reading practices self-control 


Spelling Follows directions 


, work and play 
Arithmetic Cooperates with others in 


writing Works well on 


Social! Studies 


his own 


age 
Marking Key: A- Much above aver 2 
€- Much below average 


Days Absent 
Days Tardy [i] 


«OF SCHOLASTIC AND BEHAVIOR PROBLEMS. 
in the HYPERKINETIC CHILD | 


An effective adjuvant in the treatment of hyperkinesis 


DEPENDABLE PSYCHOTHERAPEUTIC POTENCY exerts a calming effect on the hyperactive. 
impulsive, destructive, aggressive, and difficult-to-manage traits of the hyperkinetic child. 
“It is especially valuable in helping to calm the so-called ‘hyperkinetic’ child who seems to be on a 


constant merry-go-round.” “This drug lessens tensions, relieves symptoms of disturbed autonomic 
function and calms hyperkinetic behavior.”* 


FREEDOM FROM MENTAL STAGNATION especially significant in the school child. 


“The relative freedom from side effects makes hydroxyzine quite valuable for anxious children and 


hyperkinetic children, especially those attending school, in whom drug-induced psychic impairment 
is undesirable.”* 


RECOMMENDED ORAL DOSAGE IN PEDIATRICS: under 6 years—50 mg. daily in divided doses; 
6 years and over — 50-100 mg. daily in divided doses. 


SUPPLY: Vistaril Capsules—25 mg., 50 mg., 100 mg.; Vistaril Parenteral Solution—10 cc. vials and 2 cc. 
Steraject® Cartridges, each cc. containing 25 mg. hydroxyzine (as the HC]). 


REFERENCES: |. Eisenberg, B. C.: Clinical Medicine 5:897-904 (July) 1958. 2. Ayd, F. J., Jr 
Sciences 2:37, 1957. 3. Ayd, F. J., Jr.: New York State J. 57:10 (May) 1957. 


PFIZER LaBORATORIES, 
Science for the world’s well-being Division, Chas. Pfizer & Co., Inc. 


Brooklyn 6, N.Y. 
*Trademark 
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FOR CONSTIPATED BABIES 


Borcherdt 


MALT SOUP EXTRACT 


Provides quick, safe, gentle relief with no gas pains, no stomach 
upset and no side effects. This time-tested product, by developing 
friendly aciduric intestinal flora, gets very satisfactory results 
NATURALLY. 

Two tablespoonfuls in the daily formula for infants (in water for 
breast fed babies) produce soft, natural stools. Malt Soup Extract 
is very effective also for growing children when added to cereals, 
fruit juices or milk. 

Malt Soup Extract is specially processed non- 
diastatic barley malt extract neutralized with 
potassium carbonate. It has been time-tested 
for more than forty-five years. 


Available in both powder and liquid forms 
in 8 ounce and 16 ounce jars. 


WE WILL BE GLAD TO SEND SAMPLES 


BORCHERDT COMPANY 


217 North Wolcott Avenue, Chicago 12, Iflinois Since 1868 
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A palatable 
aspirin 
tablet of 
unique 
excellence 


HERE IS A SAFETY CAP 


that assures 100% 
closure every time! 


Yes! It’s a fact! The new Safety Cap on 
St. Joseph Aspirin For Children never gets 
loose —never falls off. It absolutely assures 
100% closure of the bottle. And it affords 
maximum protection against young chil- 
dren either accidentally or purposefully 
opening the bottle. 


Doctors recognize and appreciate the 
importance of this new Safety Cap—just 
as they have, for many years, recognized 
and appreciated the value of St. Joseph 
Aspirin For Children. For each of these 
specialized tablets contains 1-1/4 grains of 
highest quality aspirin—the dosage most 
widely accepted by doctors. 

In addition to its preferred dosage, the 
pleasant orange flavor and smooth, creamy 
texture make St. Joseph Aspirin For Chil- 
dren an elegant pharmaceutical that chil- 
dren readily accept without hesitancy, fuss 
or fretting. 


For these reasons—as well as because 
aspirin is the most widely used drug in the 
world, and one of the safest and most 
effective drugs in the entire range of medi- 
cine—St. Joseph Aspirin For Children has 
long been an aspirin of choice whenever 
salicylate therapy is indicated in infancy 
and childhood. 
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Jor infants... 


and growing children 


Tasty Junket’rennet- 


custards furnish more of 


the nutrients of fresh 


milk than typical canned 


‘baby desserts’ 


sunket 


RENNET POWDER 


makes fresh milk into 
rennet-custards 
—7 tempting flavors 


“JUNKET" Reg. U.S. Pat. Off. for rennet 


and other food products mfd. by Salada-Shirriff-Horsey Inc. 


THE PEDIATRIC DEPARTMENT 
of 
MEMORIAL CENTER 
FOR CANCER AND ALLIED DISEASES 


announces that 
The annual comprehensive 
three day course in Pediatric Oncology 


for 
PEDIATRICIANS, 
GENERAL PRACTITIONERS, 
HEALTH OFFICERS 


will be held 
April 29, 30, and May 1, 1959 


Current developments and established methods in diag- 
nosis, differential diagnosis and management of benign and 
malignant tumors, Hodgkin's disease, leukemia and reticulo- 
endothelioses in childhood are included. 


CONTENT OF COURSE: Ward rounds, Seminars, Demon- 
strations, Examinations of children in Pediatric, Surgical, 
Chemotherapy, Radiotherapy Clinics. 


FACULTY: Twenty members of the Attending Staffs of 
Memoria! Hospital and Sloan-Kettering Institute for Cancer 
Research. 


Class limited to 15 physicians. FEE: $35.00 


FOR INFORMATION ADDRESS: 
DIRECTOR, PEDIATRIC SERVICE 


MEMORIAL CENTER 
444 East 68th Street 
New York, New York 


Viokase Pancreatin 4 times the N.F. X 
minimum potency standards. 


CONFORMS TO 
\ANS 


WHOLE PANCREAS 4 
Not an extract! 


EFFECTIVE substitution 
therapy in demonstrated °°" 


pancreatic deficiency. 


Shwachman, H., The Child in Health and 
Disease, Grulee and Eley, 2nd Edit. 

Shwachman, H. and hegboer. H., Advances 

in Pediatrics, VI), 249, 1955. 

Kagan, B. M., Illinois Medical Journal, 107, 

120, 1955. ig 
Kumar, B. B., and Gibbs, G. E. A.M.A. Journal 
Diseases of Children, 91:606, 1956. . 


Literature on request. 


VIOBIN, Monticello, Illinois 


Sleeplessness 


and what to do about it 


so YOU CAN'T SLEEP? 
by P. H. Fluck 
8 pages, 15 cents 


SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. 
8 pages, |5 cents 


ROADS TO RELAXATION 
by Joseph L. Fetterman, M.D, 
4 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10. Illinois 
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WHY ORANGE? 
LADA 
4 


liquid multivitamin formula 


is orange in color, aroma, and flavor 
because orange has specific meaning 
for children. From the time they first 
taste orange juice and later learn to 
enjoy orange-flavored drinks, orange ice, 


Vi 


and orange candy, orange is a universal 


favorite—appealing, palatable, highly 
acceptable. 


PALADAC is a 9-vitamin formula that is even- | 4 
flowing, readily miscible, if desired, with r 
milk, fruit juice, or other foods, and is stable, 
requiring no refrigeration. 


Each 4-cc. teaspoonful of paLapac supplies: 
Vitamin A 

Vitamin B, (thiamine hydrochloride) 
Vitamin B, (riboflavin) 

Nicotinamide (niacinamide) 

Vitamin B, (pyridoxine hydrochloride) 
Pantothenic acid (as the sodium salt) 
Vitamin (crystalline) 

Vitamin C (ascorbic acid) 

Vitamin D 


Available in 4-ounce and 16-ounce bottles. 


*: PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN 
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The Aspirin that Tastes So Good. 
The Flavor Remains Stable down to the last tablet. 
25¢ Bottle of 48 tablets. 


We will be pleased to send ples on request. 


THE BAVER COMPANY DIVISION 


° ng Urug inc 


1450 Broadway, New York 18, N. Y. 
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Value of Cilmedl listen 


in the Dietotherapy 
of Undernutrition 


Kutowing periods of catabolic stress—when re- 
habilitation by diet is especially important— many 
patients cannot tolerate certain high-nutrition 
foods, and frequently show an aversion to foods 
with high-fat content. 

Under such circumstances the physician is faced 
with the problem of selecting nourishing foods which 
are easily digested and well tolerated. Each day’s 
menu must be built from a variety of high-protein, 
high-nutrient foods which appeal even to jaded 
appetites. 

Oatmeal is an outstanding source of natural nu- 
trients well suited for debilitated patients. It ranks 
highest among whole-grain cereals in content of 
protein, thiamine, and phosphorus. 


The oatmeal serving with milk provides high- 
quality protein, unimpaired in processing or prep- 
aration. It supplies the essential amino acids in 
proper proportions for biosynthesis, repair, and 
replenishment of tissue. Oatmeal also provides 
significant amounts of several B vitamins and 
minerals important to physiologic rehabilitation. 

The smooth, semi-solid texture of oatmeal, the 
ease of its digestibility, its inviting warmth, and 
16 PEDIATRIC NUTRITION, its delicious nut-like taste combine to make it an 


oatmeal, with its easy di- 
gestibility and assimila- appealing dish to patients of all ages. 


tion, and its wealth of Quaker Oats and Mother’s Oats, the two brands 
essential nutrients, merits of oatmeal offered by The Quaker Oats Company, 

the frst solid foods as soon are identical. Both brands are available in the 
as spoon-feeding can be Quick (cooks in one minute) and the Old-Fashioned 


instituted. varieties which are of equal nutrient value. 


The Quaker Oats @mpany 


CHICAGO 
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Open spaces are no help in breathing, 
when nasal passages are shut tight 
from pollen or with head colds. 


wetting agent and preservative for greater efficiency 
In the handy plastic squeeze bottle 


Prompt and Prolonged Decongestion 


* Usually no compensatory 
vasodilation 


* No sting 
* Virtually no systemic reactions 


NASAL SPRAY 


NEO-SYNEPHRINE® HCI 
Brand of phenylephrine HC! 
20 cc. SOLUTION 1/4% 
with Zephiran® Ci 0.02% 


Neo-Synephrine (brand of phenylephrine) and 


Zephiran (brand of benzalkonium, as chloride, 


q | ; 

contains Zephiren® chicride 1:5000, antibacterial 

\\\¥ 
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